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Massive Machine for Dumping Carload of Material at a Time into Buckets and Discharging Same into Hold of Vessel. 


MECHANICAL HANDLING AND TRANSPORTING OF MATERIAL.—[See page 8.] 
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PROSPECTIVE COMPLETION OF THE PANAMA 
INTERUCEANIC CANAL 
The passing of the Senate Panama canal bill with 
out amendment on June 26 by the House of Repré 


sentatives by a vote of two hundred and fifty-two in 


favor to eight against may be regarded as a memoi 


able act of legislation calculated to promote the grow 


ing commercial supremacy of the United States, for 
it insures the construction of an inter-oceanic cana! 
which when finished wil! be used by the entire com 
mercial world. Quickiy following the passage of the 


bill the President completed the law by affixing his 
signature on June 28, thus bringing to a successful 
close the iftterocean canal discussions and contro 
versies so long pending 

The first step to be taken by the President under 


the act Is the negotiation of a treaty with the Colom 


bian government, which it is thought will be completed 


for ratification by the Senate next December 


probable all the stipulated 


New 


At the same time, it | 


concessions and rights of the Panama Company 
will be secured 

Then the President will the Isthmian Com 
When 


preparations 


ippoint 


mission, subject to ratification by the Senate 


80 approved, the Commission will make 


to begin the work, let us hope within the year It is 
calculated eight or nine year will be required to 
complete the canal 

When the work actually begi: t is evident that 


there will be excellent opportunities for the display of 
skill and American enterprise ind no one 


that 


American 


can doubt American devices and machinery 


guided and managed by American engineers, will b 


able to surmount many difficulties that may arise 
The work is certain to arouse national interest, es 
pecially as the plan of popular subscription to th 


bonds is provided 


readers informed 


Full data con 


It shal! be our aim to keep our 


about this great work as it progresses 


cerning the present state of the canal and Isthmian 


report will be found in the Screnrirs. 
1361, and the 


1908 


commission s 
AMEHICAN Svurriement, No 1359 Scren 


rivic American of January 18 
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A PRUSSIAN OPINION OF AMERICAN RAILWAYS 
Some two years ago the Prussian government sent 
to the United State 
study the 


igement in this country, for the purpose of determin 


a committee of official experts to 


> 
methods of railway construction and man 


ing whether or not it would be advisable to introduce 


American ideas in Germany The commission spent 


several months in the United States, and made elabo 


rate studies of everything pertaining to American 
railway building. It was hoped that these studies 
would eventually be published in an official report 


but the government has decided not to give to the 


public the results of the commission's work Baron 
von Thielen, Chief of the Prussian Ministry of Rail 
ways, has, however, granted interviews, in which 


some of the conclusions drawn by the commission 
have been divulged 

hi is admitted that much was learned in the United 

States interesting and 

American plan of locomotive construction in standard 

types with int@rchangeable parts. German 

will probably soon adopt the American idea, at least 
toa certain extent 

But so far as freight and passenger cars are con 

cerned, it Was considered doubtful whether American 

practice was suitable for Germany. In the United 

5 States it is found extremely economical to haul enor- 

mous masses of freight over long distances in forty, 

fifty or sixty-ton freight cars. In Germany, where 

the Amount of freight handled !s much smaller. and 

the distanee to which it is transported far shorter, 

the need for Indfvidualizing shipments is so general 

that the introduction of large American freight cars 

will probably be attended with Seriotis Gfficlilty. The 


Eapecially valuable was the 


railways 





Bees old ten-ton German freight car, in the opinion of 
hes i ‘Baron von Thielen, might well give way toa Gar of 
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thirt ton capacit But enlargement 


that 
switches, 


beyond 


limit would necessitate chang in track, 


platforms and especially in the loading and unloading 


irrangement of mines, furnaces and large man 
ufacturing plants It is, therefore, to be inferred that 
the Prussian freight car of the future will have a 
maximum capacity of thirty tons and will be mounted 
on bogie trucks of the American type 

In the matter of passenger car the Prussian Stat 


Railways have adopted a definite mode! for long-dis 


tance service A vestibule car j used varving in 
leneth from 58 to 60 feet and running on two four 
wheeled truck Each car is divided into compart 
ments, with a corridor aisle running along ons id 


rhe introduction of Pullman cars has not been a suc 


cess Three Pullmans of tandard American pat 


tern were given a trial in Germany That they were 


admirably built that they ran with remarkabl 


moothness and freedom from jar and noi e, wa id 


mittec Nevertheless, the German public prefer a 
ear divided into small compartments, each accommo 
lating ix or eight passengers American sleeping 


Pullmans. The 


ims are no more popular than the 
German sleeper is divided into small compartments, 
each containing an upper and a lower berth, and each 
having a separate washbowl and water supply Amer 
ican drawing-room and sleeping-cars are considered 
much too heavy, much too richly upholstered, and, 
therefore, much too costly jut the cheapness of 
special fare on there cars is frankly admitted 

rhis, in brief, is the opinion of the commission. It 


was admitted that the American system was most ad- 


mirably adapted to the United States. where tong dis- 


tances are to be traversed, where railways are owned 


by corporation who must keep a harp eve on their 


rivals, where social relations are ba. on equality 


and restrictions of caste do not exist The Prussian 


system, on the other hand, is the property of 


After 
and after much 


railway 


the state slow development from small begin 


nings planning and scheming, it ha 


finally been brought to pay not only the entire inter 


est on the Prussian debt, but to earn a yearly surplus 


But it cannot be doubted that the rates for freight 
and first-class passenger fares are high, so high, in- 
deed, that the farmers and inland industries are in a 
measure crippled 
2>:-e-2 —- 
THE NEED OF A LOCOMOTIVE SMOKE CONSUMER 


New York 
which envelops the metropolis 


Che begrimed buildings of city, and the 


vast black veil of smoke 
hardships to’ which the 
subjected by the 


by the 


speak eloquently of the 


inhabitants of the Eastern States are 
rendered necessary strike of 


use of soft coal 


supply of hard 
Manhattan Ele 


owners of 


limited is the 
that the 


well as the 


anthracite miners. So 


coal, and so high its price 


vated Railroad Company, as 
burning soft 


Code of New 


have persisted in 


that the 


large office buildings 


coal, despite the fact Sanitary 


York 


mosphere of 


expressly prohibits the discharge into the at 


smoke and injurious vapors The firm 


stand taken by the Health Board of the city has re 
sulted in the adoption of consumers by owners of 
office buildings The evil has thereby been partly 
mitigated; but the Elevated Railroad Company day 


after day continued to discharge into the air its vol- 


which, as the newspapers expressed it 


until 


umes of smoke 


pall over the city the Board of 


ucceeded in prohibiting the use of soft coal 


“hung like a 
Health 

If the 
consumers 
Why is it the 
equipped 


office buildings have found the use of smoke 


practicable, the question naturally arises, 


locomotives of the railway companies 


with similar apparatus to prevent 


cannot be 
the contamination of the city’s atmosphere? The Ele 
stated they 


which 


vated Railway officials that knew of no 


practical smoke consume! could be applied to 


their locomotives 
The 


motives 


bituminous coal in loco 
black smoke, has 


time It ha 


problem of burning 


without the production of 
engineers for some 


that the 


confronted railway 


been clearly enough proved smoke can be 


almost entirely done away with by using the proper 


precautions in firing. Coal thrown into the firebox 


a half shovelful at a time, is rapidly consumed by the 


intense heat of the fire, and with it the smoke. But 


if the fuel be tossed into the firebox in large quantities, 


which is the practice of the indolent fireman, a thick 
layer is formed over the fire, which is not consumed 
for some minutes and which loses a goodly amount 


of fuel in the form of a thick smoke. How large a per 
centage of fuel is thus lost may be inferred from the 
analysis of a sample of snow, gathered ten days after 
it had fallen in the outskirts of Manchester, England 
After melting the snow a residue was obtained which 
was equivalent to over 10 pounds to the acre, and 
which consisted of 48.6 per cent carbon, 8.9 per 
cent grease and 44.5 per cent ash. Another sample, 
taken from the heart of the city,’contained nearly 
three tinies this amount of residtie, or in other words, 
about a ton of soot per square mile a day. Waste 
of any kind nowadays fs unpardonable; and with the 
world’s supply of coal visibly nearing exhaus- 
tion, wanton waste of fuel is more than unpardonable. 
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tokers combined with special types of 


been found completely to solve the smoke 


Mechanical 
firebox have 
Some similar arrange- 
long What is 


a mechanical stoker, simple in construction 


problem for stationary plants 


ment ha been needed for locomotives. 


wanted ji 
applied to a 


and practical in operation, which can be 


locomotive without necessitating any great alterations 
time ago by a 
& Ohio Railway 


coal is scattered in a thin layer 


Suci a stoker was invented a short 


former engineer of the Chesapeake 


In this appliance the 


over the fire, thereby avoiding the constant opening 


of the firebox, and the consequent admission of cold 
air. Not only is it claimed that fuel is saved, but 
that nine-tenths of the thick, black smoke usually 


produced by hand-firing with soft coal is done away 


with rhe provision of a simple smoke-consumer 


which will permit the burning of soft coal within the 
without to the in 


that 


limits of large cities annoyance 


habitants is a problem certainly deserves the at 


tention of inventors. Up to the present, 


American 


too little time and thought have apparently been lav 


ished upon the subject 
i i as 
THE AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS—GREAT BARRINGTON MEETING. 
BY WILLIAM H. HALE, PH.D 
electrical engineers was the 


Berkshire 


A notable gathering of 
American Institute at the 
Mass., June 18 to 21, both 
scientific Owing to 
President Scott, Mr. Charles 


meeting of the 
Inn, Great Barrington, 


in its social and its features. 
in Europe of 
retiring 


occupied 


the absence 
P. Steinmetz, the 
The 


cussions 


president, presided 
with 


work, and 


first day and dis- 


upon alternating current 


was papers 
included 
an account of the new generating plants of the Niag- 
Harold W. Buck; 


Blane and 


Company, by Mr 
Baum, Le 


ara Falls Power 


other papers were by Messrs 
Steinmetz 

The second day of the session was devoted to papers 
railway work. Mr. A. H 
heating of 
problem of keeping 
within 
single 
per hour. He 


and discussion upon electric 


Armstrong read a study of the railway 


motors, in which he discussed the 


the temperature of the motive power reason 


able limits; also the operation of ears at 


maximum speeds of 60 to 70 miles 


finds it preferable to use the largest gear ratio and 


highest rate of acceleration possible for the accomp 


lishment of the service contemplated, provided. the 


maximum speeds are low, but that practically any rate 


of acceleration can be used where speeds approach 
a maximum of 60 miles per hour. The expense of 
running single cars is much greater per ton than 


running the trains, being more than double that re- 
quired for five-car treins 

Mr. C. O. Maillou 
of speed-time curves, giving a practical and ingenious 
method readily applicable and obviating the necessity 


many 


esented notes on the plotting 


of complicated mathematical calculations in 


cases 


also an experiment with single-phase aiternators 


on polyphase circuits, incidentally illustrating the 


elasticity of the polyphase system, which was recently 


tried successfully at Pheeni Ariz.. and which is a 
practical demonstration of the possibility of using 
single-phase alternators as the source of energy for 
supplying polyphase currents, both two-phase and 


also for supplying direct current to 
distribution 
Arnold and W 


with 


three-phase, and 
system 
B. Potter presented 


a transmission and 
Messrs. Bion J 


comparative acceleration tests steam locomotive 


and electric motor cars, showing that the latter can 
accelerate much more rapidly than the former, and 
can maintain a higher average speed with lesser 


maximum speeds than the former, thus consuming less 
energy for the run 

The efficiency of an electrical system as an average 
assumed as follows: 


under variable load may be 


PE. cidoscebuces 90 per cent efficiency. 
ee ee 92 per cent > 
High potential trans 
I? nos obke es mre 98 per cent 16 
Transformers ...... 97 per cent <4 
Converters ‘ 92 per cent ‘ 
Third rail TTT 95 per cent ie 
Motors, including control, 75 per cent effici- 
ency, 51.33 per cent 
These tests were made on the main tracks of the 
N. Y. C. & H. R. R. R., west of Schenectady, and were 
for the purpose of determining the availability of 


traction in the new Park Avenue railroad 


tunnel in New York 
Mr. Arnold followed with an elaborate report of the 
dynamometer 


electric 


method of ascertaining by means of a 
ear the power required to operate the trains of the 
N. Y. C. & H. R. R. R. between Mott Haven Junction 
and Grand Centra! Station, and the relative cost by 
steam and electricity 

This division consists of 5.3 miles of four-track 
road, of which 0.68 mile from the Station is in an 
open cut, 2.04 through a tunnel under the street and 
2.68 miles on an elevated stone and steel structure to 
Mott Haven Junctfon. 


The tmhost practical method of ascertaining the 





eure 
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power required to propel the trains was to measure by 
means of a dynamometer car the draw-bar pull of 
various trains. The braking effort per ton is not so 
high on certain types of locomotives as it is on 
coaches, due to the fact that not all wheels on the 
locomotive are always braked, and those that are 
braked cannot be set to the skidding point with a 
fully loaded tender, for if they were they would then 
skid with a slightly loaded tender 

Mr. Arnold recommends instead of the ten or twelve 
different types of locomotives now used electric motors 
weighing about 65 tons each, which for heavy work 
can be coupled. He stated that if given the oppor 
tunity he would make the necessary changes and in 
stall the new system within six month: The third 
rail is recommended for the tunnel, and the overhead 
system for the yards 

Of twelve different plans considered, the first, theo 
retically the most economica!, provides for a direct 
current power station at center of line and contiguous 
to tracks, 600-volt working conductors, no batteries, 
but this is impracticable because it would locate the 
power house in the residential portion of Park Avenue 

The twelfth plan therefore was the one recom 
mended, namely, combined alternate-current and 
direct-current power station at Harlem River near 
outer end of line, one sub-station near other end. 
Batteries in power station and sub-station. Alternate 
current transmission, 11,000 volts, direct-current con 
ductors 600 volts. 

While Mr. Arnold believes the alternating-current 
railway motor to be the most efficient, all things con- 
sidered, for long-distance railway work, it has not yet 
demonstrated its ability to start under load as efficient- 
ly nor to accelerate a train as rapidly as the direct- 
current motor. The latter have also become stand- 
readily procurable 
hence they 


ardized, and are the only type 
from manufacturers in the United States; 
are recommended for this terminal traction work. 
Although the question of economy is reiatively un 
important, safety and comfort being first to be con 
sidered, yet there is a slight economy also in the 
substitution of electricity for steam, as shown by the 
following table 
Elec- 
Steam. tricity 
Operating expenses per mile ex- 
clusive of fixed charges, but in- 
cluding water, labor, cost of clean- 
ing and repairing tunnel, and all 
other expenses of locomotive, opera- 
tion iva ; . 23.06 15.80 
Fixed charges per locomotive mile, 
assuming that it now requires 40 
locomotives to perform the present 
service and that 33 electric loco- 
motives could perform the same 
ee ee ee ‘ a” Rae 7.83 


24.18 23.63 

Perhaps the most important incident of the entire 
meeting was the announcement by Mr. Arnold, in 
closing the discussion of this paper, that he had in 
vented a new system cf electric traction whereby 
he utilizes waste forces and regulates and stores up 
force without depending on regulation from the power 
house. This is effected by applying surplus force to 
the compression of air, which as necessity requires, is 
released and adds the force needed to meet extra 
demands. Thus the motor can climb a grade as rapid 
ly as it can descend; it can climb steep grades; by 
using its reserve it can traverse gaps in the line 
over private right of way, or onto spurs, sidings, etc 
so that ultimately power need only be transmitted 
along the main line, and also a great saving can be 
effected in buildings for conversion, etc. President 
Steinmetz commended the invention as one of great 
Importance. 

The third day was occupied with papers and dis 
cussions on various topics, lightning arresters, photo 
meters, a curve-tracing instrument, loss of energy 
in transmitting power, electrostatic wattmeter, pr 
determination of alternator characteristics, by 
Messrs. Thomas, Matthews, Owens, Skinner, Walker 
and Herdt respectively 

The feature of the day, however, was the report of 
the committee on standardization by Dr. A. E. Ken 
nelly and the ensuing discussion 

Much satisfaction was expressed that the govern 
ment has now established a bureau of standards which 
is conducted in harmony with electricians. The report 
was adopted except that two sections were referred 
back to the committee with power of revision and of 
final settlement. One important matter which the In 
stitute thus leads off in establishing without awaiting 
governmental or other sanction, but confident that 
its action wil! meet general approval and command 
universal acquiescence, is the fixing of a standard 
for candle power. After full discussion the recom- 
mendation of the committee was approved: and the 
standard. as far as the Institute can fix it, makes 
the Hefner=0.88 British candle, as the ratio of hori- 
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zontal intensities. The Hefner-Alteneck amyl-acetate 
lamp is—says the report—in spite of its unsuitable 
color, the standard luminous source generally used 
in accurate photometric measurements. 

Prof. Owens presented the invitation of MeGill 
University to hold the next meeting of the Institute 
at Montreal. A similar invitation has already been 
sent to the British Institution of Electricians, The 
Institute adopted a resolutiecn inviting the British 
Institution to hold a joint meeting; but owing to the 
belief that probably 1904 would be preferred on ac 
count of the St. Louis Exposition, date and place 
were left undetermined 

The exercises of the last day of the session con- 
sisted of papers and discussion on the education of 
an electrical engineer, by Messrs. Steinmetz, Sheldon, 
Owens, Esty, Buck and Raymond. 

—. — e+e 
ASAPH HALL. 
BY MAUCUS BENJAMIN, PH.D, 

The American Association for the Advancement of 
Science has two characteristic features. It meets in 
a new place and inaugurates a new president each 
year. In 1901 it met under the shadow of the Rocky 
Mountains in Denver, and this year it meets in the 
great industrial center of Pittsburg. The eminent nat- 
uralist, Prof. Charles S. Minot, who presided so grace- 
fully in the West, yields the chair to an equally dis- 
tinguished representative of the physical sciences. 

Asaph Hall was born in Goshen, Conn., on October 
15, 1829, and received a common school education in 
his native town For a time he worked on a farm, 
but when he was sixteen years old he took up car- 
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pentry and followed that trade for many years. Mean- 
while a thirst for knowledge that would not down 
came to him, and in his twenty-fifth year he began the 
study of geometry and algebra in the Norfolk Acad- 
emy. Later he went to Wisconsin, and still later to 
Ohio, in both of which States he taught school, from 
the earnings of which he was able for a single term to 
study at the University of Michigan. 

In 1857 he entered the observatory at Harvard as 
a student, but his abilities were so manifest that he 
was almost immediately assigned to the working staff 
with the rank of assistant, remaining in that capacity 
until August, 1862, when he was appointed an aid in 
the United States Naval Observatory in Washington. 
A year later he was made Professor of Mathematics 
in the United States Navy, and remained as such until 
1891, when he was retired with the relative rank of 
captain. It is with the United States Naval Observa- 
tory that his name will be associated always for the 
brilliant discoveries that were made by him and which 
have gained for him such eminence among the astrono- 
mers of the world 

In addition to the usual routine work required at the 
Naval Observatory, he was from time to time assigned 
to important astronomical expeditions. These have 
included the parties sent to observe the solar eclipse 
from Bering Sea, and from Sicily, Italy, in 1870. He 
had charge of the American party sent to Viadivo- 
stok, Siberia, to observe the transit of Venus in 1874, 
and was chief astrenomer of the expedition stationed 
at San Antonio, Texas, at the later transit in 1882 

His most famous contribution to astronomy was 
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the discovery of the moons of Marsa. Exact calcula 
tions were made of their orbits, and Prof. Hall gave 
to them the names of Deimos and Phobos (Wrath and 
Fear), from the passage in Homer's “Iliad” where 
these two divinities are mentioned as the attendants 
of the god of war. 

His subsequent work has included important ob 
servations of double stars, an account of which he 
published in 1880. He also devoted much attention 
to Oberon and Titania, the outer satellites of Uranus, 
publishing in 1886 the resuits of observations made 
by him during 1875-76 and 1881-84 with the large 
telescope of the Naval Observatory. In the same year 
he gave (to the world the results of similar observations 
on the satellite of Neptune and on that of Saturn. 

On his retirement from the service of his govern 
ment, he settled in Cambridge, Mass., and renewed the 
experiences of his early manhood with valuable work 
in the Harvard Observatory. Recently he returned to 
the home of his boyhood in South Norwalk, Conn. 

In 1878 the Lalande prize of the French Academy of 
Sciences was awarded him for his discovery of the 
moons of Mars, and in 1879 he received the gold meda! 
of the Royal Astronomical Society, “for his discovery 
and observations of the satellites of Mars, and for 
his determination of their orbits,” as “the highest 
mark of esteem in the gift” of that Society, while in 
1895 he received the Arago medal of the French Acade- 
my of Sciences. 

In further recognition of his contributions to his 
chosen science, Hamilton conferred upon him the 
degree of Ph.D. in 1878, and that of LL.D. was given 
him by Yale in 1879, and by Harvard in 1886. 

Prof. Hall has been elected to numerous scientific 
societies both In this country and abroad, inciuding 
the French Agademy. In 1875 he was chosen to the 
National Academy of Sciences, of which tn 1883 he 
became home secretary, and in 1897, on the death of 
Gen. Francis A. Walker, he was chosen vice-president. 

His connection with the American Association has 
been a long and honorable one. He joined that or- 
ganization in 1876 and a year later was made a fel- 
low. In 1880 he presided over Section A, delivering a 
retiring address at the Boston meeting on “The Ad 
vances in Astronomy,” in which he said that “the 
great value of astronomy is that it is really a science, 
and that it has broken the path and led the way 
through which all branches of science must pass if 
they ever become scientific.” 

TIMBER RAILWAY BRIDGES IN AUSTRALIA. 

In Australia, when the first railroads were con- 
structed, the bridges were almost entirely built of 
timber, and even now this type of bridge is often 
erected in lieu of steel structure, as the native woods 
—seventeen varieties are available—are specially 
adapted to the work, owing to their great strength. 
The life of such bridges varies from thirty-five to 
fifty-five years, according to their location and other 
circumstances. In Queensland a large timber bridge 
has recently been completed. It is 320 feet long and 
18 feet 6 inches wide. It spans a creek 10 feet deep 
at high-water mark, and which also has 20 feet of black 
mud below the bed. In flood times the water rises 25 
feet above the level of ordinary high-water mark. 
The supporting piles are of iron bark timber well 
creosoted. The cost of driving the piles complete, in 
cluding materials, labor, plant, etc., was $1.80 per 
lineal foot. The decking and its members are of 
spotted gum, and the cost was $19.80 per square, in- 
cluding all material and labor. The total weight of 
all the timber in the bridge as fixed is about 200 tons, 
while the weight of the iron work fixed is 4% tens. 
The total cost of the structure, including a small 
portion of the approach roadway, was $9,500. The 
principal and most durable kinds of timber suitable 
for bridges are ironbark, spotted gum, blue gum 
bloodwood, blackbutt, box, mahogany, karri and 
swamp mahogany. Ironbark, mahogany, biue gum, 
bloodwood, swamp mahogany, turpentine or pepper 
mint, tea, she-pine and cypress pine are very durable 
when constantly immersed in water or wet ground, 
and are, therefore, well adapted for piles, ete., for the 
foundations. . 

The various methods of seasoning at present in 
vogue consist either in evaporating the sap by air 
drying, or in dissolving it in water and afterward 
sun-drying the timber. Artificial drying is rarely re 
sorted to with timber for engineering purposes. The 
greatest trouble against which the engineers have to 
contend are the ravages of the teredo, white ant, anid 
other similar insects, and various means of protecting 
the wood against these pests are resorted to, the most 
general being the sheathing of the wood in copper 
But even copper sheathing is not permanently ef- 
fectual in resisting the attacks of the teredo. Creo- 
soting properly carried out is the most successful of 
any process yet known. The various means of pre 
serving the timber consist of painting, charring, creo- 
soting and impregnation with metallic salts. The 
latter method, however, has not in all cases given sat 
isfactory results. 














4 


Expedition to the Sahara, 
Mr. Edward Dodson, a British explorer, has suc- 
ceeded in traversing the Hinterland of Tripoli, which 
has hitherto been forbidden country His expedition 


was sent out by the Natural History Museum of Edin 


burgh Although little enough was gathered that was 
if any interest from the standpoint of the natural 
scientist, Mr. Dodson nevertheless succeeded in gain 


ing Valuable knowledge of this unknown land and in 
mapping out parts that have been hitherto but ill 
defined on our chart rhe journey was accomplished 
not without hardship. Eight camels, three horses and 


nine Arab servant entered the great desert eight 


days after leaving the city of Tripoli. Heat and 
blinding sandstorms, as well as a lack of water, were 
but a few of the troubles experienced. Water could 


be obtained only at intervals of from ten to twelve 
hours I'wo weeks after leaving Tripoli, the town of 
Sofejin was reached, about 120 miles to the southeast. 
A detour was made in order to reach an old Roman 
reservoir where it was expected that a supply of water 
might be found Mr. Dodson found this reservoir a 
most wonderful piece of masonry rhe cement had 
not been in the least impaired, and the reservoir was 
still perfectly 


reservoir dried beds of torrential streams containing 


water-tight On the journey to the 


great beds of brilliantly colored flowers were dis 


covered An examination of these flowery patches 


showed that the plants were of the “everlasting 
flower" kind. They had been completely dried by the 
heat and drought 

After their water bottles had been replenished from 
the old Roman reservoir, the men struck out for the 
Bonjem oasis, on the desert road to Sokna. Mr. Dod 
son had hoped to acquire fresh supplies of food at the 
oasis He was disappointed rhose who lived in the 
oasis were almost starving and were compelled to 
depend on snails and date-palm juice for their sus 
tenance. The miserable huts built by modern Arabs 
stood out in strong contrast to the splendid buildings 
erected during the Roman occupation Like the old 
reservoir these Roman buildings were in an excellent 
state of preservation. One of them covered an area 
of 3,600 equare yards and had a gateway 12 feet thick 
After four days’ intense suffering, the party reach 
Sokna. For a day and a night they had traveled 
through an uninhabited desert without water From 
Murzuk, about 300 


Sokna the journey was continued t 
miles from the Sahara. On this part of the journey 
the Jibi! Soda, or Black Mountains, were croseed and 
the great petrified forest traversed The Black Moun 
tains were found to consist of large slabs of perfectly 
black stone. In traversing the petrified forest ten 


hours were consumed The fallen trees varied in clr 


cumference from inches to 7 feet That the region 

was at one time submerged by the sea, was proven by 

the finding of murine shells Returning from Murzuk 

the expedition again passed through Sokna and finally 
returned to the const 
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& New Type of Steamer, 


A working model of a new and novel type of steam- 
ship, the invention of Herr J. Brohan, an engineer 


of Hamburg, has been on view in the Hall of Civil 





DECK RIVETER IN POSITION. 


Engineers, Rue Blanche, Paris. The principal feature 
of this craft is that it is equipped with four propellers, 
one forward, another just before the rudder, and two 
at the stern. The vessel is flat-bottomed, but there 
is a short keel in the center and two false keels 
forward, to keep the hull off the bottom in case of 
grounding, and between 
revolves. 


which the forward screw 

The inventor estimates that with a steamer 

800 feet long, built according to his design, he could 

mae the passage from Havre to New York in four 
i 
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PNEUMATIC TOOLS IN SHIP YARDS. 
BY WALDON FAWCETT. 

Within the past half decade a system of power 
riveting has been developed in American ship yards 
to a point beyond that previously attained anywhere 
in the world. The attempt was first made to use 
pneumatic compression riveters similar to those used 
in many bridge shops, but a limited experience suf 
ficed to show that their great weight for the large 
zaps which are necessary in shipbuilding made it im 
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RIVETER AT WORK ON SIDE FRAMING. 


possible to Tandle them in a ship on the stocks with 
either facility or economy 

However, the possibilities of a pneumatic hammer 
consisting of a piston rapidly reciprocating inside of 
a cylinder and striking the end of a chisel were wel 
known as far as its usefulness for chipping and calk 
ing were concerned, and consequently there were inau 
gurated at the 


plant of a shipbuilding firm of 


South Chicago, a series of experiments designed 
to test its capabilities for driving rivets This 
effort was crowned with complete success and 
was continued until it was made possible to drive 


every rivet in a ship with machines which are very 
light, short enough to go between frames and of small 
diameter, rendering them portable in the highest 
degree 

rhe shell rivets, which, prior to the introduction of 
these machines, had never been successfully driven by 
power, are now closed up with the greatest ease and 
facility, and the work is done both better and cheaper 
than would be possible by hand, This is a particularly 
advantageous advance for the reason that the increase 
in size of ships has rendered the plating so heavy 
that to draw it up requires a rivet too large to | 
properly driven by hand. As indicative of the econom) 
of time secured by the usc 
of these devices, it may bh 
noted that In deck and tank 
topwork three men and a 
heater boy will drive from 
eight hundred to one thou- 
sand rivets in a day The 
whole operation of driving 
a rivet is completed much 
more quickly than by hand 
and before the rivet has 
lost its heat, the resulting 
contraction as the rivet gets 
cold drawing everything 
firmly together 

From careful computa 
tions made at the principal 
ship yards on the Great 
Lakes, and extending over 
1 considerable period of 
time, it would appear that 
the economy of machine 
riveting, adding the cost of 
effects a 
saving of from one to two 


air, repairs, etc 
cents per rivet over piece- 
work prices for hand rivet 
ing, the degree of economy depending upon the loca- 
tion in the ship and averaging about 14 cents. In an 
ordinary lake steamer of 4000 tons the saving is 
from $4000 to $5000 over hand work A record of 
450 %-inch rivets driven in a single day by one yoke 
machine is nothing unusual At the regular rate for 
hand riveting, the placing of this number of rivets 
would cost $15.75, whereas with the machine the cost 
is $5 for the operatives and 50 cents for power 
Almost all the various kinds of pneumatic ma- 
chines for ship yard use are characterized by great 
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simplicity of design. Take, for instance, the yoke 
riveter as applied to bottom work. It consists of a 
pneumatic hammer mounted in gimbals on the end 
of a piece of pipe about eight or nine feet long, which 
pipe is hung by its center to a trolley running inside 
of another piece of pipe which is bolted to the bottom 


of the ship his allows the hammer to be brought to 


any point in a considerable space of the ship’s bot 
tom without shifting. The mounting of the hamme: 
in gimbals allows it to be swung in any direction, so 
as to get at the rivet from all sides exactly as in hand 
riveting A small cylinder connected with the air 


pipe is provided to hold the machine steady when 
required, the piston rod being jammed up against the 
bottom of the ship, and carrying a piece of rubber on 
its top end to prevent slipping. There is also a 
radial frame or carriage to facilitate bilge work. 

An important class of pneumatic tools is that com 


prising the chipping, calking and bending hammers. 


These machines range in weight from 7 to 11 pounds; 
have a stroke of from 1 to 4 inches at speeds varying 
from 3400 to 2200 strokes a minute, according to the 
size Ail hammers of this kind require an air pres- 
sure of from 70 to 80 pounds, and must be supplied 
with 20 feet of free air per minute. The heavy chip- 
ping hammers weigh 15 pounds and make a 7-inch 
stroke at a speed of 1200 strokes a minute. Of all 
the various kinds of pneumatic hammers now in use 
in ship yards, it is claimed that the 9-inch stroke 
riveting hammer, weighing 20 pounds and having a 
speed of 900 strokes a minute, is the most powerful. 
In many yards a pneumatic holder-on is used instead 
of the ordinary bar for holding up the head of the 
rivet It can be readily put into position, and presses 
the rivet against the sheet with a force of 1200 
pounds with an air pressure of 100 pounds. 

Of the air drills, a fairly representative type, such as 
is in general use in ship yards, is of 35 pounds weight 
and will drill in cast iron up to 2 inches, or in steel 
up to 1% inches, the limit for reaming and tapping 
being 1% inches hese drills require about 25 feet 
of free air per minute at 80 pounds pressure. The 
pneumatic painting machines of the 10-gallon size are 
now being extensively used in marine work; and side- 
light cutters, deck-boring machines and other appli- 
li have a place in the complete shipbuilding 
afforded 
Often this is in- 


ances a 


equipment Every tool has economic ad- 
vantages in greater or less degree 
tensified by the variety of uses to which the pneu 
matic tools may be put For instance, the flat piston 
type of drill now in use at the Chicago ship yard 
which is capable of drilling 3-inch holes in a solid 
sternpost, can also drill the side of the ship, ream on 
deck and drill and ream ship plates 

At each of the larger American ship yards several 
hundred pneumatic tools are now in use. At the 
plant of a shipbuilding company, whose yards are 
located in Camden, N J 


about four hundred portable riveters, calkers, drills 


there are now in use 


ete An air pressure of 110 pounds is carried, sup 
plied by an air compressor capable of delivering 5000 
cuble feet of air a minute, 
> - om 
Last Wire of the New Hast River Bridge Cable 
Strung. 


Shortly before 11 A. M, on Friday, June 27, the 





SHELL RIVETER WORKING ON THE BOTTOM. 


last wire of the new East River Bridge was un- 
reeled and carried, across the river. It has taken 
over six months to string the wires, the work having 
been begun in December last. Each cable is composed 
of 7696 wires of No. 6 gage. The next step in the 
formation of the cable will be the process of squeezing 
the wires into a solid mass of about 18% inches diame- 
ter, when they will be banded and encased. Each 
wire is about 3000 feet in length and has an estimated 


strength of 200,000 pounds per square inch, 








———— 
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An Ingenious Weapon for Destroying Submarine 
Boats, 

Now that the submarine boat has fully justified its 
existence as a potential fighting factor, which will 
exert a far-reaching influence upon naval battles of 
the future, efficacious destroyers are being sought, for 
the purpose of nullifying its power and operations. 
The British Admiralty has been experimenting with a 
heavy explosive charge, attached to the outer extremity 
of a boom, and detonated when the submarine comes 
sufficiently near. Owing to the heavy nature of the 
explosive charge, a tremendous concussion results, and 
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experiments have proved that such an explosion would 


seriously cripple a submarine boat, even if it did not 
destroy it outright 

But a far more destructive machine for this pur- 
pose has been contrived by an English inventor, Mr. 
Gardner, of London, which when fully developed 
promises to be a powerful means for fighting the sub 
marine rhe basis of Mr. Gardner's apparatus is an 
application of the transmission of ether wave rhe 
machine | omewhat complex at present, owing to its 


being in the experimental stage, but in course of the 
trial which are hortly forthcoming, the invento1 
anticipates simplifying its mechanism to a great extent 

The greatest difficulty in fighting against the sub 
marine is in connection with the location of the craft 
though the difficulty ts omewhat mitigated by the 
necessity of the ubmarin« eing 
equipped with the périscope, to en 
able it to steer in the requisite di 
rection But the submarine cannot 
be destroyed except by uch a 
weapon as a torpedo coming into 
contact with it and then exploding, 
but the uncertainty of the torpedo 
does not render it a very reliable 
means of destruction 

What Mr. Gardner has contrived 
i in short, a small ubmarine 


carrying no screw and whose 


movements are controlled by wire- 
less telegraphy from a fixed point, 
such as the deck of a_ battleship. 
When the key of the transmitter 
is set in action. the ether waves 
are arrested by a receiver upon the 
weapon, and conveyed to a small 
electric motor, which is thus set in 
motion It must be explained, 
however, that the energy for pro 
pelling the motor is not transmitted 
through the air, but the etheric 
waves control the action of t'e« 
energy upon the little craft rhe 
motor in turn drives a centrifugal 
governor! This contrivance is best 


by saying that it re 


explained 
sembles a short rod with a pair of 


open compasses on each side of it 


One leg of each pair of compasses 
is fixed to the rod, which the motor 
causes to rotate The other leg 
terminates in a heavy metal ball 


As the speed of the peripheries of 
the governors is increased, the 
balls exert a stronger tendency to 
pull outward ind = the force 


gene ted communicated to 
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series of switches, each of which represents an ac 
tion to be controlled. For example, if the governor 
is revolving at a particular velocity, a certain switch 
is opened; but if the rotatory motion be either in 
creased or decreased, then other switches are opened. 
So perfectly is the mechanism fitted together that 
the speed communicated to the governor can be 
graduated with the greatest precision. For in 
stance, if depressed for two seconds, then raised 
for six, the governor rotates at a certain speed, 
and a particular switch is opened. If the key 
is depressed and raised alternately for equal 
periods of time, another switch is opened, and so 
on. The relative proportion of the time the key 
is depressed and released enables the operator to 
determine exactly which switches are to be opened 
and closed respectively. 

When the weapon is launched, the propelling 
machinery is set in motion when the object of 
attack is observed; and by means of a chart the 
operator is guided in his manipulations of the 
transmitting key, in order to deviate his weapon 
from the straight course either to the right or 
left, as the case may be, to the correct point. By 
this means it is possible to follow the course of 
the submarine with facility, and as the weapon 
travels at a far greater speed than the submarine, 
the latter is soon overtaken Directly the pursu 
ing boat comes within sufficiently close range, the 
operator opens a switch, and the 200 pounds of 
guncotton which the small crewiess submarine 
carries, is detonated. The force of such a concus- 
sion a short distance from a submarine boat would 
crush ‘in the sides of the craft—the only efficaci- 
ous means of destroying it. 

The inventor has completed an experimental 
weapon, and the British Admiralty propose to sub- 
mit it to severe trials to ascertain its full value, as 
the discovery of a satisfactory antidote to the sub 
marine is engaging the earnest attention of th 
English navy 

2-0-2 1 
The Government Report on the Vibration of ' 
the London Electric Railway, 


rhe report of Lord Rayleigh, Sir John Wolfe 
Barry and Prof. Ewing, who were appointed by the 
Board of Trade a ‘few months ago to be a committee to 
investigate and report to what extent the working of 
the traffic on the Central London Railway produces vi 
bration in the adjacent buildings, and what alterations 
in the conditions of such working or in structure can 
be devised to remedy the same, has just been issued 
As a first step, the committee satisfied themselves by 
personal observation that vibration sufficient to cause 
serious annoyance was actually felt in many of the 
houses situated along the route of the railway A 
very little experience further showed that the dis 
turbances due to successive trains were very unequal 
The results analyzed by Mr. A. Mallock, who was em 
ployed by the committee for the purpose of conducting 
the details of the investigation, showed (a) that it 
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was a matter of chance whether a given train caused 
a slight or a severe vibration; (0) that trains causing 
a severe vibration in one house were as likely as not to 
cause only slight vibration in the others; (c) that 
different rooms in the same house were not similarly 
affected by the same train. One of the most distinct 
indications from Mr. Mallock’s records, was the re 
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sponsibility of the locomotives, as distinguished from 
the carriages, for the worst part of the disturbances, 
and the attention of the committee was called at an 
early stage to the excessively large load, unrelieved 
by springs, carried on each axle of the locomotives, 
The unspring-borne load carried on each of the four 
axles of the locomotive is 8 tons, making 82 tons in 
all. This construction was adopted in order to obviate 
the necessity for gearing, and the committee could not 
but connect the difficulty with the magnitude of this 
unspring-borne load, From measurements made by 
Mr, Mallock there was reason to believe that the prin 
cipal source of disturbance lay in the unevenness of 
the surface of the rails. The irregular impulses given 
by uneven rail surfaces had the effect of e#tablishing 
and maintaining an oscillation of the rails and road 
bed, the whole being regarded as 
an elastic support loaded with those 
masses which are not carried with 
springs. The new locomotives were 
ready for trial in August last, and 
were of two types. In one, the lo 
comotive was, as before, distinct 
from the passenger cars, but gear 
ing was introduced so that the elec 
tric machinery was no longer 
mounted directly upon the driving 
axles The unspring-borne load 
was correspondingly reduced, and 
amounted to 2% tons on each axie 
of the old locomotives, This type, 
of which there were three spec! 
mens, was described as the “geared 
locomotive.” In the other, the 
“multiple unit” or motorcar sys- 
tem, the locomotive was not dis- 
tinct, but motors were carried at 
one end of two or more passenger 
cars. In this case the unspring 
borne load on each axle of the 
truck under the motor car was 1% 
tons. Observations in the tunnels 
made by Mr. Mallock for the com- 
mittee showed, as had been ex- 
pected, a great improvement. The 
vibrations in the ground decreased 
in proportion to the reduction of 
the unspring-borne load; for the 
geared locomotive they were less 
than one-third, and for the motor 
car train less than one-fifth, of 
what were caused by the ordinary 
locomotives. In view of these re- 
sults the committee recommend the 
adoption of a type of locomotive or 
motor in which the load not carried 
on springs is reduced as far 48 
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possible Tulis might be arrived at by using 
gearing a8 in the geared locomotives or metor 
carriages, or by using a gearless locomotive in 
which an @lastic onnection is employed between the 
driving axle and the motor; but the committee had no 


opportunity of experimenting with a locomotive of 


this type In the “rials carried out the motor cars 
were found to have an advantage in freedom from 
vibration over the geared locomotive So far as the 
Central London Rallway is concerned, the committee 
are confident that by adopting motor cars in place of 


the original locomotives the vibration produced by the 
rupning of trains can be reduced so as to cause no 
serious annoyance, although it is possible that the 
sound of the trains may still be detected, especially in 
the night They are able to speak positively as to 
the motor cars, but they entertain little doubt that 
any method of driving in which the unspring-borne 
load on each axle is reduced to a similarly small 
quantity might also be used with impunity. On the 
question of the best form of rail and sleeper the com- 
mittee had no decisive evidence. They were disposed 
to prefer a stiffer rail than that in use on the Central 
London Railway, and advise in new undertakings that 
sufficient room shall be allowed for the introduction of 
a deepér rail. 
el 
Prize for Method of Drying Potatoes, 

The German association of alcohol manufacturers 
and the association of agriculturists have jointly of 
fered a prize of 30,000 marks ($7143) for the best 
method of drying potatoes for feed for cattle, etc 

German agriculture has been increasing its potato 
crop very largely. The technical progress made in 
cultivating potatoes and the choice of certain kinds 
yielding a larger crop have made it apparent that 
Germany wil! continue to have a surplus of this vege 
table 

Already, 40 per cent of the total crop is used as 
but as potatoes deteriorate after six or seven 
Trans- 


fodder ; 
months, they must be fed within that time 
portation also, is expensive, on account of the large 
percentage of water they contain. Three and one 
half tons of fresh potatoes yield a ton of dried ones. 
It is predicted that a good method of drying potatoes 
will greatiy benefit German agriculture, and it is 
intended to use the process on a large scale 
Particulars for this prize contest can be had by ap 
plying to the “institut fiir Gahrungsgewerbe,” Berlin 
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The Current Supplement, 


An important article on the Braun-Siemens-Halske 
wireless telegraphic system which is so strong a rival 
of the Slaby-Arco system in Germany opens the cur 
rent SurPLeMent The article is illustrated not only 
by clear diagrams, but by handsome half-tone illus 
trations Havelock Ellis, who is well known as one 
of the 
tells us something of the mysterious plant mescal and 


foremost living biologists and psychologists, 
of the peculiar visions which it calls forth when 
taken into the system An article on volcanoes is of 
timely interest Archewologists will be pleased to learn 
something ot the excavations in Crete and of the worl 
done by the German Archwological expedition at 
Babylon 


discusses the laws of nature 


Prof. 5. P. Langley, in a thoughtful lecture 
Sleep-Producers” is the 
title of an essay by Dr. Kellogg The recent paper 
read by Bion J. Arnold at the conventicn of the Ameri 
can Institute of Electrical Engineering on the practi 
cability of using electric power for traction on the 
New York Central Railroad within the limits of New 
York city, is published in full The Consular Reports 
and Selected Formule are given as usual 


ee 
Shet by an Eequime Hunter. 


Wild geese and brants are known to travel, during 
Recently a 
large wild goose was killed not far from Spokane City, 
Wash., which had evidently winged its way from the 
remote Eskimo lands. When the hunter picked up 
the bird he was surprised to observe a slender piece 
of ivory protruding from its breast just below one of 
its wings. With much difficulty he succeeded in pull 
ing out the piece, for the flesh had growh tightly 
around it. It proved to be an arrowhead, about eight 
inches long, which had some queer carvings on the 
stem where it had been fastened to the shaft. The 
carvings were delicate, though quite distinct On a 
careful inspection by some Klondike miners the carv 
ings were pronounced to be of Eskimo origin No 
arrowpoint of that kind was ever known to have been 
used by the indians of Washington or British Colum 
bia. The head was of fine ivory, no doubt carved from 
a walrus tusk. Byvidently the goose had been shot 
by an Eskimo hunter in the Arctic regions, the wound 
had healed, the flesh had grown around the Weapon, 
and in fts long fight the bird had no doubt broken off 
the arrowshaft, J. Mayne Batrrmore 


the migratory season, very far south 
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EXPERIMENTS WITH ELECTE"-MAGNETIC WAVES ON 
MONT BLANC, 

M. Charles Nordmann, in a paper read before the 
Académie des Sciences, gives an account of some ex- 
periments which he made at the Mont Blane observa- 
tory in order to determine whether waves of an 
electro-magnetic nature are given off by the sun It 
seemed possible that a source of luminous and cal 
orific energy should emit electro-magnetic waves, as 
these are now recognized to be of the same nature. 
M. Nordmann chose an elevated point for carrying out 
the researches in order to eliminate as much as possibl 
the absorbing action of the atmosphere, and especially 
that of water vapor, and installed an experimental! 
post at the Grands-Mulets, a point at 9570 feet alti 
tude. To receive the waves he used a horizontal mast 
wire 550 feet long which was laid along the Bossons 
glacier upon wood insulating supports so that the 
sun's rays would fall directly upon it. The choice of 
the glacier for the support was of considerable im 
portance. The ice can be considered as a reasonably 
good insulator; M. Janssen has shown this in his 
recent experiments on Mont Blan Ice is trans 
parent to the electro-magnetic waves. The ice in this 
case was 80 feet thick and the sun’s rays (at the au 
tumnal equinox) were inclined from the vertical, thus 
avoiding a possible error arising from interference 
Nordmann used a coherer which was placed in a vessel 
of mercury which formed an opaque medium for out 
side disturbances. The ccherer, C, has one pole in 
contact with the mercury and the other, F,, insulated 
from it and passing above to a galvanometer and bat 
tery circuit, with a return wire, F,, to the mercury 
The wire, F,, is surrounded by a metallic sheath which 
acts as a screen The mast-wire is uninsulated 
and passes through the mercury to the coherer. Thus 
the coherer was carefully sheltered from any external 
disturbance. It was then regulated while still under 
the mercury by a regulating screw and the galvano 
meter brought to zero. The mercury was then al 
lowed to run out by a tap and the coherer left free 
Under these conditions the experiment was repeated 
several times on the 19th of September during fine 
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weather but all the results were negative and no 


deflection of the galvanometer could be obtained. Thi 


seems to prove that th un does not emit such elec 
tro-magnetic waves as can be propagated along a wire 
and act upon a coherer; or in the contrary case such 
waves must be absorbed by the sun itmosphere or 
the upper atmosphere of the earth It is well known 
that rarefied gases have a powerful absorbing action 
upon such waves, but the object of the experiment 
was to see whether a part of the waves did not escape 
this absorbing action and penetrate to the surface of 


the earth 
>> — 
Periodic Comets of 1902. 

Astronomers expect the appearance of two periodic 
comets during the present year. The first of these was 
discovered by Temple at Marseilles on the 27th of 
November 1869, and returns every 5.5 years Its 
period was only known, however, after the rediscovery 
of the comet on the 1lith of August, 1880, by L. Swift 
for in 1875 it was not favorably placed for observation, 
and the same on its return in 1886 and 1897. In 1891 
it was but feeble, and was observed for the first time 
on its return by Barnard on the 27th of September, 
with the Lick telescope. It will be in a better position 
for observation in the first part of December next 
when it is expected. The second of the periodic comets 
has an interesting history It was discovered by Swift 
on the 20th of August, 1895, and calculation assigns 
it a period of about seven years. It is remarkable that 
this comet seems to be identical with the one discov 
ered on the 14th of June, 1770, at Paris by Messier 
who was called the “ferret of comets,” because he had 
observed a greater number than any astronomer of 
his time. Lexell had calculated its orbit and supposed 
that as its period was 5.5 years it would come back 
at the end of 1775: but he did not find it, in spite of 
all his searches. Schulhof is of the opinion that the 
comet in passing near the planet Jupiter, whose mass 
is considerable, has undergone great modifications in 
its movemerit, and that the comet described by Swift 
is the same as the so-called “lost comet” of Lexell. Its 
return is expected in November, when it will be near 
the sun and in a good position for observation. 
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Cheap X-Bay Tubes. 
To the Editor of the ScientTiric AMERICAN: 

It may be of interest to some of your readers to 
know that experimental X-ray tubes can be made out 
of ordinary lamp globes. The two electrodes are made 
of sheet aluminium, and are about % inch in diameter 
The aluminium may be got for these from any den- 
tist’s supply house About No. 20 gage is best, and 
should be soft. They are hammered out until they 
very nearly fit the tube. Then they are shellacked 
onto the outside of the tube at as nearly opposite 
points as possible, and held in that position by weights 
until they are dry After it is perfectly dry, the tube 
should be run until the shellac is melted, and then 
allowed to cool, while the electrodes are pressed 
tightly against the tube After the shellac has solidi- 
fied, the tube may be run for short intervals until it 
is working properly and generating X-rays. 

These tubes work best on a high-frequency coil, al- 
though they may be run on an induction coil. When 
run with the latter, the anode should be a little larger 
in diameter than the cathode. The connection to the 
coil is best made by means of stiff wires held by bind- 
ing posts. An ordinary socket will serve as a sup- 
port for the tube while it is being used. With a tube 
made from a 32 C. P. globe (it would make no differ- 
ence if it is burnt out) the bones of the arm and hand 
may be plainly seen. M. EASTHAM. 
Oregon City, Ore., June 9, 1902. 
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Lord Kelvin on the Molten Earth, 
To the Editor of the Screntiric AMERICAN: 

I have doubted if many of us have recognized the 
deep significance of Lord Kelvin’s contention that, 
“when the earth was in a molten state, it was sur- 
rounded by an atmosphere of nitrogen and carbonic 
acid gases, but with no free orygen.” I for one am 
happy to take this learned man’s word on this prob- 
lem, for he seems to have unlocked the gateway into 
a marvelous field for the scientific adventurer 

If the earth had no free oxygen during the igneous 
era, we stand face to face with the time and place of 
primitive oil-making Assuming that the earth's im- 
measurable fund of carbon and hydrogen, which it now 
has in store, was in that great world-furnace then, how 
are we to avoid the conclusion that it was the one 
grand opportunity for the formation of a world’s hydro- 
carbon such as we find in the earth's crust to-day? 

The less oxygen our furnaces and coke ovens get, 
the greater the deposit of sooty, oily carbon matter in 
our smokestacks, which as miniature oil and fuel de- 
positories, take fire and burn From this it is but a 
scientific step to the conclusion that a vast amount of 
the carbon and hydrogen of a world, made hot by the 


t of chemical and mechanical processes, 


implacable he: 
went, through mineral fire-mist, to the terrestrial 
heavens as an unburnt hydrocarbon fuel. Even with 
free oxygen present it could hardly have prevented the 
molten earth from posing as a smoking world, which 
means oily carbons sent to the skies 

Now we find an almost limitless fund of uncon 
sumed allotropic carbon among the aqueous formed 
strata, and I presume Lord Kelvin knows this as well 
as anyone, but the great problem was, and is, how to 
account for the existence of these igneous distillations 
so far above the igneous beds If we can leave old 
paths long enough to see all these and other fiery ex- 
halations sent to the skies and formed into a Satu’ n- 
like annular system, as a revolving earth appendage, 
where they lingered till the earth grew cold and then 
came back in grand installments as the ages rolled on, 
the first decade of this twentieth century may see a 
happy solution of this tantalizing problem. As annu- 
lar world-deposits they are philosophically in place to 
harmonize with Kelvin’s matchless deductions. 

In the strictest sense this is not a secession from the 
It is simply a hes- 
empiricism which 
organism the only source of the 
hydrocarbons, discarding the basic fact that millions 
of years before a fish or mollusk lived in the seas, 


current school of geologic thought. 
itation longer to 
makes the 


follow the 


there was an all-competent oil-making furnace, as 

far ahead of the secondary organic source as the ener- 

gies of a molten earth surpass the puny efforts of the 

decaying organism. The contest is between Lord 

Kelvin and the organic school. Isaac N. Vatu. 
-*asadena, Cal., May 26, 1902. 





PS 

The Western Automobile Endurance Test, 

The Automobile Club of Chicago will conduct a 
100-mile endurance test open to all kinds of self-pro- 
pelled vehicles on July 12. The course will be along 
the shore of Lake Michigan to Waukegan and re- 
turn. The endurance run will be the first to be held 
in that section of the country, and it should offer 
excellent opportunities to the many new Western auto- 
mobile firms to demonstrate the good qualities of thetr 
machines in an actual test on the road. 
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Sclence Notes, 

The Andrew Carnegie gold medal for 1902, of the 
Iron and Steel Institute, has been awarded to Dr. J. A. 
Mathews, of New York, for research carried out by him 
as the holder of an Andrew Carnegie Research Scholar 
ship during the past yea! The medal has been de 
signed by Mr. G. W. de Saulles, of the Royal Mint. 
Dr. Mathews previously received a Fellowship for the 
encouragement of scientific research from Columbia 
University in this city, where he has been working 
under the guidance of Prof. H. M. Howe 


Verily the German is ingenious. The astronomical 
loot carried off by the men of Count von Waldersee, and 
sent to Berlin from China, is regarded by the astute 
Teutons in the light of a “present.” Such at least 
was the view set forth in the recent speech by the 
Imperial German Chancellor before the Reichstag, who 
remarked that ‘The instruments have not been re 
stored because the Chinese government attaches no im 
portance to their possession, and in reply to German in 
quiries it placed them at the disposition of the German 
government Another consideration is that, in ac 
cordance with the peculiar views of the Chinese, the 
great mass of the people would have supposed that th: 
instruments were restored by order of the Chinese gov 
ernment, which would have damaged German prestige 
in East Asia. The Dowager Empress of China, a very 
clever woman who understands the political situation, 
would have been distinctly offended (why? we ask) 
while the masses would have thought that Germany 
had sustained some terrible defeats. The instruments 
ought now to be placed in the category of presents 
from government to government, which has long been 
customary on both sides in our intercourse with 


China Assuredly, this would make the great Na 
poleon, who, it will be remembered, had a very nice 
taste for art treasures, and did not scruple to carry 


them from the Vatican into France, turn green with 


envy 


4 valuable discovery of far-reaching importance to 
the cotton-manufacturing industry has been made by 
Dr. W. H. Perkins, of the Owens Coliege, Manchester 
whereby cotton and other similar highly inflammable 
materials can be rendered permanently fireproof The 
discovery has been achieved after two thousand experi 
ments extending over many months. With the excep 
tion of explosives, there is no article that flares up so 
quickly as cotton when it comes into contact with a 
light, especially in those particular goods which are 
made of heavy yarns and “combed out” on both sides 
in order to give the appearance of flannel. The fire 
proofing process consists of ‘“asbestinizing” the fabric, 
by which means permanent immunity from burning is 
assured, but the exact manner in which it is achieved 
is not divulged In order to realize the full importance 


of the discovery t should be understood that “asbes 


tine fabrics” can be washed and washed, and yet retain 
their non-ignitable quality From this it will be seen 
that the process is not that of merely putting upon the 
material a chemical that for the time being render 
the fabric non-inflammable, but rather that, as in the 
case of “mercerizing the very character of the ma 
terial is changed. From the scientific point of view 
much interest attaches to this feature Already in 
quiries are coming from Germany as to the process, for 
in Europe these highly inflammable cotton goods are 
largely produced. It should be added that “asbestined 
cloths are perfectly hygienic, and can be safely worn 


next to the skin 


\ few years ago the Russian Prince Abemalak’ Laza 
reff, during his visit to the ruins of ancient Pal 
myra, discovered a large block of stone, about 12 feet 
long and 8 feet wide, containing a well-preserved bi 
lingual inscription,.i. e., Greek and Palmyrene, which 
is supposed to date from the third century of our era 
The inscription is said to contain the tariffs of custom 
duties and taxes levied during that period, divided 
into three tables. Last year the authorities of the Im- 


tussian Museum at St. Petersburg sent Prof 


perial 
Uspensky, of the Russian Archeological Institute, who 
resides at Constantinople, to Palmyra, with other ex 
pert to report on the inscription and to ascertain 
whether it was possible to cut it out from the huge 
block The professor having reported on the feasi 
bility of the undertaking, the Russian government 
obtained the Sultan’s sanction to remove it to Russia. 
Accordingly, an expedition was sent to the spot last 
summer, composed of workmen under the superin 
tendence of a Russian consular official, and after cut 
ting the block of stone into three parts separated the 
inscription from each, and it is now on its way to the 
Russian capital Palmyra, or Tadmor, as it is now 
called. is famous for the ruins of the Great Temple 
of the Sun It was an important commercial place 
being a depot for silk and other Asiatic and Indian 
products: and, on account of its copious spring, it 
Must always have been a halting place for caravans 
passing through the Syrian Desert. It attained th 
heizht of its glory and prosperity in the third century 
under Queen Zenobia, wife of the Emperor Odenathus. 
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Automobile News, 

M. Serpollet has sold his famous “Easter Egg” racer, 
with which he made the record at Nice, for $11,000, 
and is already at work designing a new racer for 1903 
He wishes to prove by this type that he was right in 
devoting so much energy toward the problem of steam 
as applied to the automobile, and expects to establish 
it by a striking Yemonstration His new racing ma 
chines are to weigh less than 2,200 pounds, and will 
make seventy miles an hour as an ordinary thing. The 
voyage from Paris to Bordeaux could thus be made in 
five hours, and the machines would only need to stop 
tor provisions every 300 miles or so. It is to be hoped 
that the distinguished inventor will be able to carry 
out his promise. 

The Russian Etat-Major is continuing its tests upon 
automobiles for army service. During the maneuvers 
of the Russian army in 1901, a 614 horse power ma- 
chine was used in the operations which took place in 
the neighborhood of Siedletz in the Warsaw district. 
The ground was in very bad condition. According to 
the report which was made on this vehicle, it was only 
able to circulate over a single route. It was used for 
transmitting orders from the rear of the column to 
advance-guard or for the transport of the chief of the 
detachment in order to reconnoiter his own positions 
or those of the enemy The average speed over the 
road was 12 or 13 miles an hour. During the ten days 
of the maneuvers the automobile covered a total. dis 
tance of 640 miles, running day and night It had to 
stop for repairs twenty-eight times. According to the 
report, the army will make a more extensive series of 
tests during the present year 


A road locomotive for military use is to be made the 
subject of a concourse organized for next year by the 
Minister of War and Minister of Agriculture of Ger 
many The tractor, which is to utilize alcohol, is to 
be constructed on the lines of the now-existing steam 
he transport of cannon 


tractors, and is designed for 
or other military supplies. The conditions under which 
it has to operate are particularly hard, as will be seen 
from the following requirements. The tractor is to 
irry a load of 7'. tons on one axle and 5 on the 
other, and must be able to draw a gross weight of 15 


tons up a 10 per cent grade at the rate of miles an 


hou On a level it must make 5 miles an hour and 
be able to cover 42 miles in a day’s journey, carrying 
all the supplies necessary for the trip The tractor 
must be able to mount alone a 20 per cent grade, and 


e provided with a hoist by which it can draw up the 
trailers after it; its own weight is to suffice for this 
operation without requiring an anchorage. The tractor 
must be able to run upon bushy or plowed ground, 
snow and ice, etc., and sink in the ground no farther 
than will allow the mechanical parts to clear the soil 
it must also cross streams having 16 inches depth 
The motor is to use pure alcohol, but a small amount 
of gasoiine is allowed for the starting. It must be 
adapted for other liquid combustible by a change in 
the carbureter. This competition is not international 
as one of the stipulations is that the tractor must be of 
German make It will be submitted to a three weeks 
test under the direction of competent authorities. The 
tractor, besides, must fulfill in general all the require 
ments of military service. As will be remarked, the 
conditions are unusually difficult 

Some instructive data as to the imports and exports 
of automobiles in France are given in the Bulletin of 
the Chambre Syndicale de l'Automobile. The values 
y allowing 


for the imports (obtained from the weight | 
$2 per kilo, or 2.2 pounds) are as follows for the four 
$79,000, $94,600, $103,400 and 


$135,600. The increase in the importation thus follows 


years, 1898-9-1900-1901 


the general increase of the automobile industry The 
imports, which are relatively small, come principally 
from two countries, Wurtemberg for the petrol vehicles 
and America for the electric The Daimler Company 
at Canstatt, near Stuttgart, sends into France petrol 
automobiles de lure at a price of $3,000 to $4,000 each 
Two American companies, Columbia and Riker, send 
electric automobiles to France, both complete machines 
and also trucks carrying the motors. The latter are 
vaiued at $600 to $800 each. The carriage work for 
these trucks is put on in France This latter importa 
tion is due to the fact that the American trucks are 
made on standard pattern and in quantities at a low 
price As to the figures for the exports of automobiles 
from France, the following figures show the increase 
for the same four years: $350,000, $852,000, $1,883,000 
and $3,156,000. The figures for 1901 are thus 69 per 
cent in advance of the preceding year, and show the 
increasing popularity of the French automobile and 
the good condition of the trade. The rate of valuation 
above used is somewhat small for the racing machines 
and voitures de luxe, which while weighing only 2,000 
pounds, sell for $5,000 to $6,000, but it is about correct 
for the current types of automobiles which form the 
largest part of the exportation. It is .estimated that 
the number of workmen employed upon the vehicles 
for export alone reaches 7,000, and in 1902 it will 
doubtless be much greater. 
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Electrical Notes, 

Schmidt, in comparing the economical value of coal 
and electricity as sources of energy, arrives at the 
conclusion that on the average only 30 per cent of 
energy is utilized in the former case, whereas in the 
latter case this percentage is 90 per cent. For this 
reason he recommends that electrical heating be used 
in the manufacture of water gas, instead of the usual 
process of supplying the necessary heat by direct com 
bustion under air blast. He bases his calculations on 
the economical conditions existing in Switzerland, and 
expresses the opinion that it would be easy to adapt 
carbide furnaces to the manufacture of water gas. 

The telephone exchange at Hamburg, one of the 
largest in Germany, is equipped with a horizontal 
switchboard, which is said to have many advantages 
over the ordinary upright type. The principal ad 
vantage claimed for it is an economy in the number 
of jacks required and the length of board, and conse- 
quently in the space occupied. As the sections are 
horizontal instead of vertical, operators can work from 
both sides of the board, and, theoretically at least, each 
section can carry twice the number of answering jacks 
that a vertical board can. It follows, therefore, that 
for a given number of lines a horizontal board is only 
half as long as a vertical board, although it must 
occupy more ground space breadthways. These hori 
zontal boards are made by a German firm, who have 
supplied a large number for the Imperial German Tele- 
phone Department It will be remembered that the 
Glasgow municipal board is of this horizontal type. 

Some time ago it was stated that the Edison mag- 
netic ore extraction process was to be installed by cer 
tain English steel manufacturers in the various iron 
ore districts of Norway Arrangements have now been 
completed for the erection of a complete magnetic ap 
paratus at Dunderland, Norway In this district there 
are immense deposits of iron ore, but it only averages 
about 40 per cent of metal to 60 per cent of gangue 
It would not be lucrative to ship the raw ore to the 
smelting furnaces of England, but it will be possible to 
work the ore profitably by the Edison extraction proc 
ees. Each unit of the apparatus contains two 250 
magnets of varying powers, and is capable of dealing 
with a ton and a half of crushed ore per hour. The 
employment of this process will exercise a far-reaching 
influence upon the iron and steel industry of the 
United Kingdom For some time past the home sup 
plies of iron have been getting shorter, and there have 
been indications of deterioration in the quality of the 
iron ore from Spain, whence a large part of the crude 
metal is obtained. With a practically inexhaustible 
supply of pure iron from Norway, at a relatively cheap 
rate, British iron and steel makers wil! be in a position 
to compete more successfully with this country and 
Germany than they have recently As freight charges 
are reduced 60 per cent by the elimination of 60 per 
cent of dross, the carriage of which in the form of ore 
has to be paid for, the pure iron will be accessible to 
the English iron and steel makers at a price which will 
make them independent of any other source 

Herr Ewald Rasch describes in the Elektrotechnische 
Zeitschrift an are light obtained by the use of solid 
refractory electrolytic electrodes which have to be 
heated to start with as in the case of the Nernst lamp. 
With electrodes 2.5 mm. diameter a pressure of 50 
volts and a current of 2 amperes, 630 Hefner candles 
(horizontal) was obtained, and with electrodes 5 mm, 
diameter and 5.3 amperes at about 42 volts, 900 candles 
was given out, or about 4 candles per watt in each 
case. Experiments were made with 2.5 mm. electrodes 
varying the current With 1.1 amperes at 65 volts the 
candle power was 146. The current was then gradu 
ally increased to 5 amperes when the voltage dropped 
to 45 and the candle power increased to 1,012, but at 
this stage the electrodes fused; in fact, it was advis 
able for steady working to keep the efficiency down to 
from 3 to 4 candles per watt The author points out 
that Tumlirz, in his paper on “The Mechanical Equi 
valent of Light.” gave the ideal efficiency as 5.21 
candles per watt, and as a result of these experiments 
it was found that the highest efficiency obtained was 
5.2 when the metal fused. It must, however, be pointed 
out that the electrodes become convex so that probably 
the greatest illumination would be horizontal No 
tests of the spherical candle power are given in th 
paper. Dr. W. Nernst, referring to this article in the 
Elektrotechnische Zeitschrift, attaches considerable 
importance to this point, which in his opinion 
militates against the employment of Dr Rasch's 
electrolytic arc, and makes its efficieney no longer phe 
nomenal He further remarks that no figures ar 
given in Dr. Rasch’s article for rate of consumption 
of the electrodes His own experiments, with elec 
trodes of a material similar to that employed in his 
incandescent lamp, showed that the negative and not 
the positive electrode burns away the quicker (a phe 
nomenon which he thinks may have an important 
bearing on the theory of the arc), and that the quick 
consumption would prevent the construction of a prac 


tical lamp on these lines 
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RAPID TRANSIT OF MATERIAL. 


BY DAY ALLEN WILLEY 

The changes that have taken place within 
paratively few yea! n the mechanism for the 
ling of material at the factory, in the storage 
ind at the dock have been productive of tt 
velous economy in time ibor and cost. On 
best known of the modern systems for the 
mechanical hat material is the 
Brown hoi wl ha een developed into 
a variety of form of which the bridge 
tramway plant the know This de 
vice is principally used in transferring 01 
coal and other material from the car or ves 
e| to the storage pile ind is com posed ot 
teel trusses upported upon towers which 
move along track rhe tramways are pro 
vided with hinged apron which project 
over the car or vess¢ ind with cantilever 
extensions at the opposite ends The buck 
ets serve space 300 to 350 feet in width 
f desired 

The equipment for handling ore consist 
of an automatic dumping-tub or bucket, at 
tached to the trolley which is the popular 
name for the hoisting and conveying ma 
hine proper The trolley, running along 
the rack suspended from the bridge, can 
be moved to the end of the apron, or of the 
cantilever, or to any intermediate point, at 
the will of the operator It is moved by 
means of a wire rope and a drum in the 
engine house The engine is usually of the 
double-cylinder type, and is built for heavy 
service. Levers are provided, allowing it 


to be quickly controlled by the operator In 


handling fine material, such as nut coal and 
sand, a selffilling and dumping grab 
bucket” is employed rhe machinery is in 
stalled so compactly that one engine is 
wsually sufficient for three or four of the 
bridges. The plan of operating the troll 


and controlling 
the transfer of 
the 


scribed as fol 


load is de 


lows At 
given ignal 
the operator 


throws a lever 


a 


f 
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tramways will hoist and dump on a dock 1200 tons in testing one of the tramways. The “fast plant,” as 
of ore per day of 10 hours, moving the material for it is termed, is a modification of the bridge tramway 

om- 150 or 200 feet. This is the speed under ordinary and is utilized where space is limited and no storage 
ind conditions, but the capacity can be increased if the room afforded. It is intended for loading directly 
yard buckets are filled and attached to the trolley as rap- from vessels to car and vice versa. The “bridge” is 
A idly as the machinery can be moved, which is seldom limited to the arms or cantilevers extending over the 

the the case 4 rate of 45 seconds per trip has been made deck of the vessel and the railroad tracks. As the 
distance to be covered is very short, the 











Bucket Shovel in Coal Storage and Rehandling Plant at Cheektowaga, 
N. Y. Capacity of Shed, 250,000 Tons. 





and hoists the 
bucket at full 
speed through 
the hatch of 
the vessel or 
out of the car, 
the bottom 
block hooking 


automea*»gt 
into the 
trolley The 
trolley 


ically 


now 
carries th 
bucket to a 


point along the 


bridge or cant 
lever exten 
sion where 


dumping tron 
have been pre 
viously placed 
which auto 
matically 
the latch of the 
bucket, 


ing it 


trip 


allow 
to upset 


discharge it 


load, and auto 
matically right 
itself rhe op 
erator then re 


leases his lever 
and allows th: 


bucket to re 


turn by grav- 
ity to its start 
ing point. The 
block unhooks 
automa+ft 
ically from 
the trolley, al 
lowing the 


bucket to be 
lowered into 
the hold, where 
the empty 
bucket is un- 
hooked and a 
filled one 
hooked on. 

A plant of 
three bridge 
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MECHANICAL HANDLING AND TRANSPORTING OF MATERIAL, 





time required for transferring the material 
the method. The 
located in the framework 


is less than by former 


engine is usually 


of the supporting pier in order to save 
space. The tower or pier is mounted upon 
rails, so that it can be moved to any por- 


tion of the wharf desired by its own power. 
The 
they are capable of 
tracks 


length. In large plants 
cars upon five 
distance of 80 
The plants 


arms vary in 
serving 
parallel and extend a 
feet from the supporting tower. 
herewith illustrated are in use at the piers 
of the Pennsylvania Railroad Company at 
Cleveland, Ohio. Each capacity for 
load of five tons a distance of 300 
minute, and trolleying it at the 
1,000 feet per The pho- 
series of six operated by 


has a 
lifting a 
feet per 
rate of 
tograph shows a 


minute 


two engines having a combined capacity 
for transferring 2000 tons per hour when 
all are working at full speed. By their use 


five trains of cars can be loaded at one time. 
modi- 
and 


In storing of machinery, a 
fied form of the bridge plant is 


so placed that it serves not only the storage 


ore by 
used, 


yards, but the furnaces, if the latter are 
adjacent If the furnaces are inland and 
receive their supply by rail, the bridge is 
consti cted so that the cantilever or apron 
will extend over the tracks, the material 
being transferred to the storage pile or the 
smelter as desired. This type of bridge 


plant is the largest in use in this country, 
as it must be adapted to cover a wide area. 


The bridges il- 


= — en: luctrated are a 
portion of the 
equipment of 


the Carnegie 
Steel Company 
at Du Quesne, 
Pa They are 
operated by 
electric motors, 
and serve a 
storage 
233 feet in 
width. The 
tubs are of five 
capacity 
what is 
known as a 
“shovel buck- 
et” being used 
in taking the 
from the 
yard to the 
furnace. Each 
plant will store 
from 2,000 to 
5,000 tons in a 
day of 10 
hours, and 

from 

fur- 
from 

2000 
tons in the 
same time: 


space 


tons 
each 


ore 


transfer 
yard to 
nace 

1500 to 


yet 





but one man is 
required to op- 
erate each tro! 
ley, and 
. engineer 


one 
each 
engine, 

The storing 
of coalin yards 
and ware 
. offers 
4 wee P an extensive 
field for the 
use of appa- 


houses 


hes 





ratus such as 
we have de- 
scribed The 
invention of 
the bucket 
shovel, already 


alluded to, has 
provided a 
means by 


which any ton 


nage desired 
can be moved 
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in an incredibly short time. In place of the ordinary 
bucket, the shovel is attached to the trolley rope, the 
latter traveling on overhead tracks, suspended frem 
the roof of the storehouse or from a bridge tramway. 
The operator at the lever controls at all times the 
motion of the bucket. This method is being exten- 
sively used in the Pennsylvania anthracite regions 
for loading cars from storage piles, and at the break- 
ers. It is also in vogue for handling coal under roof, 
the illustration showing the interior of the plant of 
the Philadelphia & Reading Railroad Company at 
Cheektowaga, N. Y., near Buffalo. This is one of the 
largest coal sheds in the country, being 674 feet long 
and 354 feet wide, while the trolleys are operated at 
an elevation of 80 feet above the floor, allowing the 
material to be piled to a height of 70 feet. 
The total storage capacity is 250,000 tons, 
und with the equipment of the _ shovel 
buckets provided, 3000 tons can be trans- 
ferred in 10 hours. 

Another interesting form of the Brown 
hoist is the type used by the Cramp Ship- 
building Company As will be noted in the 
illustration, the cantilever is divided into 
two arms, one aiding to balance the loaded 
arm by means of a counterweight. It is 
operated by electric motors, which give it a 
speed of 200 feet a minute, hoisting a load 
of 14 tons. It can “trolley” the same 
weight at the rate of 500 to 800 feet a 
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pacity of 10,000 tons in ten hours. The use of the 
bridge tramway and its modified forms is largely 
responsible for the rapid increase in size of the vessels 
on the Great Lakes. Fleets are now plying between 
Lake Superior ports and Cleveland, Conneaut, Buffalo 
and Chicago which carry from 6000 to 7500 tons of cargo 
each—as much as a large ocean-going tramp steamship. 
The largest of these vessels can be loaded or unloaded 
in less than 24 hours by means of the bridge tram- 
ways and fast plants, or the car dumpers, as the 
records show. Six thousand tons of ore have been 
taken from the steamship “Carnegie” at the Conneaut 
docks in 16 hours’ working time, an average of 351 
tons an hour. The steamship “Superior City,” carry- 
ing 6700 tons, has been unloaded at South Chicago in 





minute, and move along the tramways car- 
rying 5 tons at the rate of 750 feet in a 
minute. It serves two sets of shipways at 
one time, and two men only are required for its op- 
eration As a further indication of the performance 
of these cranes in shipbuilding, it may be stated that 
a cantilever at the yard of the Cramp Shipbuilding 
Company transferred the sternpost of the battleship 
“Retvizan.”’ weighing 18 tons, from the railroad cars 
in the front part of the yard to its proper position in 
20 minutes, including all the time required to secure 
it temporarily 

On the front page is shown a car-dumping machine, 
which is notable for its massiveness and power. Its 
principal features are a cradle, into which the car is 
clamped, which turns the car and discharges its con 
tents into tubs or receptacles, and overhead traveling 
cranes, which transfer the tubs with their contents 
When the 
cradle is in its lowest position, as shown in the pi 


into the hold of the vessel to be loaded. 


ture, a loaded car of coal is pushed into the same by 
means of the car-pushing device, or “ground-hog,’ 
which is so named because it rests in a pit between 
the tracks, when not in use, to enable the cars to 
pass over it. Once in the cradle, the car is quickly 
clamped on the top and sides with hydraulic clamp- 
ing-bars, and the engines set in motion, slowly turn 
ing the cradle over until the car is upside down 
During the process of overturning the car, the coal 
has rolled from the car into six hopper-compartments 
attached to the cradle, and these six hoppers have 
each of them entered a _ transfer- 
tub, also shown in the picture. The 
hopper-compartments have doors 
which are automatically released 
on touching the bottom of the 
transfer-tubs. Therefore, when the 
cradle is returned to its original 
position, the car of coal is left in 
the transfer-tubs. It is necessary 
to put the coal in these oblong tubs, 
so that it can be lowered by cranes 
When the cradle 
has returned to its former position, 


into the vessels 


the empty car is pushed out by the 
next loaded car coming in, and 
runs by gravity to the empty 
track then the loaded car is 
clamped in place and the operation 
repeated In the meantime, how 
ever, the tub-hauling car, contain- 
ing the tubs just filled, is pulled 
away by the operator, and replaced 
by a car containing empty tubs 
} 


steam travelir 


Two overhead Z 
cranes, running over the machin 

at a speed of 600 feet per minute, 

and provided with telescopic rams which work ind 
pendently of the balance of the machine, take the 
tubs, one at a time, from the tub-handling car and 
lower them into the ship’s hold, where, after touching 
the ship’s bottom or the top of the coal pile, the door 
are released, and the coal rolls out as the tub is r 
turned to the car. The next tub is then dumped in 
the same manne! When all the tubs are emptied, the 
car is returned to the hoppers for another load The 
crane operator can distribute the coal to all hatches. 
The vessel is on an even keel at all times. Two over- 
head cranes are ample to handle 5000 tons in 10 
hours, and the tipping device is able to handle twice 
with the simple addition of two 


as much. Therefore 


overhead cranes, one car dumper actually has a ca 


Circumference of double trunk, 8 feet 54g inches, 
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11% hours, an average, of 569.2 tons an hour, while the 
“Manila,” perhaps the largest cargo carrier on the 
Lakes, has been cleared in 12% hours, an average of 
592.4 tons an hour. The “Manila” and “Superior City” 
are provided with twelve and thirteen hatchways, re- 
spectively, and a bridge tramway was connected with 
each hatch. The cost of handling ore by this method 
varies from 1.32 cents per ton to 1.75 cents, depending 
upon the price paid for labor and fuel at various 
points. In tests made of coal-dumping machines at 
Toledo, Ohio, twenty-seven vessels were loaded with 
57,100 tons of coal at a cest of 3.48 cents per ton in- 
cluding premium, allowance for repairs and supplies, 
and 114 hours’ time for which the men were paid when 
the apparatus was not worked. Coal has been loaded 
by this method at a cost of 3.3 cents per ton, allowing 
for all expenses except interest upon the plant. The 
force required to handle one of the coal-dumping ma- 
chines at this dock consists of four men for handling 
the buckets, two to operate the “ground-hog,” one 
car puller, two signal men, and from twenty to thirty 
men for trimming the cargo according to the size of 
the boat. 
-— —> 4 8 
SOME CALIFORNIA LIZARDS. 
BY CHARLES F. HOLDER. 

The stroller through Southern California cannot 

fail to notice the remarkable lack of noxious animals 








BIG GRAPEVINE AT SANTA BARBARA. 


which are supposed to be a part of the equipment 
of tropical or semi-tropical countries. They may be 


summed up as rattlesnakes, tarantulas and scorpions, 
but are rarely seen, and as a rule have to be hunted 
for. Among the attractive animals are the lizards, 
which, owing to the peculiar changes of climate be 
tween day and night, pass through a winter sleep 
every twenty-four hours. Especially in the San 
Gabriel Valley every pile of stones or brush which 
afford 1 shelter has its iizard contingent, the one 
most in evidence being the brownish, bronzed alert 
little creature shown in the accompanying figure. 
It is generally found on the topmost stone, lying 
basking in the sun, a miniature Moloch In color it 


ranges from a dark steel! blue to brown, and has more 


Area covered by vine, 115 feet square, 


or less power of assimilation. As you approach, it 
resembles the darkest stone, and possibly would net 
be noticed did it have the wit of some of its fel- 
lows; but, perchance there is an element of vanity 
in this lizard as, at least in the experience of the 
writer, it apparently cannot resist the temptation of 
displaying its splendors and trying to dazzle the 
observer. This is accomplished by rapidly raising and 
lowering the body, which results in a blaze of bluish 
iridescent tints if the sun is shining, that at once 
attracts the attention and might disconcert a timid 
enemy. The lizard continues the movement, lifting 
itself rapidly on its fore-legs, displaying its charms, 
which are in the nature of a vivid iridescent patch 
just beneath the head and upon the breast, not visible 
when the animal is in its normal position, 
but brought sharply into view when the 
lizard stops, raises its head and moves 
rapidly up and down, as a man waves his 
hand to display the dazzling effulgence of 
a diamond or ruby. What the object of this 
movement is, may be conjectured. It may 
be to arrest a pursuer or frighten it; yet 
the chief enemies of the lizard are the 
garter and other snakes and the roadrunner 
—foes which would not be stopped by so 
whimsical a display. 

One of the most interesting members of 
this tribe is the blue-tail lizard. The body 
is dark brown, long and attenuated, the 
slender tail a vivid turquois blue. So con- 
spicuous is the latter that at some distance 
off it would attract the attention of the 
most indifferent animal or person, and is apparently 
a dangerous appendage, drawing notice to the de 
fenseless bearer. But the lizard has other qualifica- 
tions which offset this brilliant lure; it is one of the 
most agile of all the tribe, its movements being in- 
conceivably rapid, so much so that in many months 
the writer secured but one specimen, though many 
were seen, and then the tail would often be tossed off, 
remaining a wriggling lure while the animal itself 
escaped. 

The cafions of the Sierra Madre are interesting lo- 
calities in which to cbhserve the lizards. Among the 
ferns and dry leaves they are constantly scampering 
about; now clinging to some branch or bough in pur- 
suit of insect prey, or lying prone upon a moss-covered 
bowlder in the hot sun, simulating it in color and 
tint to so remarkable a degree that it is almost in- 
visible until touched, Other lizards, sluggish forms, 
are found in damp places, also imitating the color of 
the leaves. All these lizards have their enemies, The 
garter snakes capture many of them, rattlesnakes 
being equally dreaded, The butcher birds are always 
on the lookout for them, and the dried skins and 
skeletons of lizards are seen hanging to limbs of trees 
or impaled upon the spines of orange trees. 

But the most insatiate enemy of the California 
lizard is the bird known as the chaparral cock, or 
road runner. Its fierce eye never fails to penetrate 
the cunning disguise of the lizards, 
and the latter are picked up and 
devoured by this bird in astonish- 
ing numbers. The writer has taken 
ten lizards from the crop of a single 
bird—not so suggestive of its appe- 
tite as its discerning powers. The 
road runner is remarkably fleet of 
foot. It is difficu’t to run it down 
with a fleet horse, as curiously 
enough they will run a long dis- 
tance when pursued before taking 
to the wing, doing this only as a 
last resource, Their agility on 
foot explains why they capture so 
many lizards. 

On the edge of the great mesa 
that reaches down from the base of 
the Sierra Madres, the earth is per- 
forated in every direction with the 
holes and tunnels of the lizards 
which undergo this strange winter 
sleep every twenty-four hours, At 
night in winter they become rigid 
and stiff, and enter a state of hi 
bernation or coma. In throwing 
over piles of stones early in the morning many would 
be found in this condition, unable to move, apparently 
unconscious, but after a few moments’ exposure to 
the sun they become active. In the Northern States, 
in the winter sleep the lizards descend into the earth 
and lie dormant until summer, but in California the 
winter sleep is undergone every winter night. 

- >a -— 
SANTA BARBARA’S BIG GRAPEVINE. 
BY M,C. FREDERICK, 

Wherever the fame of Santa Barbara has spread, 
that of her big grapevine has likewise expanded. The 
vines are of the Mission variety, brought from Spain 
by the Mission Fathers 

There was many a pang of regret when, in the Cen- 
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tennial year, it was known thar the old landmark in 


the Montecito Valle was to it down and a portion 
of it removed to the expositi it Philadeiphia; but it 
was whispered that relentl Awe who no respects 

of grapevin¢e i beginning to impall t Vitailly 


and that the inevitable was only hastened a little by 
the iniervention of man 


No record wa kept of the time of planting, but 


from events connected with the family spon whos 
ground it grew, it Wa believed to le eventy-five or 
a hundred years old rhe measurement of its trunk 


ie given as three feet ten inches in circumference, and 
the arbor about seventy-five feet quare Its death 
was believed to be premature, the result of changing 
the course of a small stream that had flowed near its 
roots 

But another vine nearby, a cutting from the origi 
nal, had attained to nearly this size, so Santa Barbara 


uld still boast of having “the biggest grapevine in 


the world In "99 thie vine succumbed to a disease 
of the roots, perhaps invited by age, and its body now 
rests in the Santa Barbara Chamber of Commerce 


its irregular trunk attained a girth of four feet four 
inches at eighteen inches above ground, or five fee 
even inches at forty-two inches, and its maximum 
yield was four tons in a season It was believed to be 
seventy-five years old 

In the Carpinteria Valley, a few miles further from 
the city, a third vine has surpassed both of the others 
L842 
Ayala, and has therefore just completed its three 
The first election in Santa Barbara 


in size It was planted it yy Joaquina Lugo d 
score years 
County under American rule was held beneath its 
ample shade. This latest candidate for the world 
record is double from the surface of the ground up 
the two parts are knit together in a David-and-Jona 
than-like embrace to a height of about five feet seven 
inches, where they separate into huge branches, the 
largest having a circumference of three feet Six 
inches above the ground the vine measures eight feet 
five and a half inches in circumference, and it covers 
an area one hundred and fifteen feet square (the whole 
back yard), sixty posts supporting the framework 
The owner says that, were provision made, it would 
spread over a greater surface, but it is pruned every 
year. Fabulous tales are told of the grapes this vine 
produces. That it did actually yield ten tons in a 
recent seasan seems to be authenti« 

An effort was made to secure a part of the original 
Montecito vine-—taken to Ohio after the Centennial 
for the Santa Barbara exhibit at the World’s Fair 
but terms could not be made with the owne! At the 
time of the succeeding Mid-Winter Fair at San Fran 
cisco, an offer of a thousand dollars for the Carpin 
teria vine was refused, else its lease of life would have 
been cut short 

>+ere- 
DEVICE FOR SECURING DOOR-KNOBS. 

By means of the invention described below, idle 
movement of the door-knob is avoided and the knob is 
prevented from becoming loose on the spindle or 
from being detached therefrom rhe natural opera 
tion of the parts continually tends to tighten the 
knobs on the spindle, and gust sufficient movement is 
allowed to operate the latth. Our illustration shows 
an ordinary door lock provided with this improved 
device The spindle which operates the latch is 
threaded oppositely at each end to engage the door 


knobs The knobs ar rigid and integral with the 


shanks and roses or escutcheons Fastened to each 
side of the door and surrounding the spindle is a 
bearing-annulus Against these annuli the reses o1 
escutcheons bear so as to turn thereon, and this turn 
ing movement is limited by pins or screws carried 
rigidly on the door and projecting through the annuli 
into are-shaped slots formed in the roses of the knobs 
The slots are of such length that they will allow the 


knobs the movement necessary for throwing the bolt 
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Scientific American 


of a lock In assembling the parts the knobs are 


screwed up on the ends of the spindle until the roses 
or escutcheons bear snugly against the annuli, and 
the pins are projected respectively through the slots 
and through the holes in the annuli, thus holding the 
latter in position. It is evident that this arrangement 
securely holds the knobs, prevents idle movement, and 
permits just sufficient movement for operating the 
latch Patents for this invention have recently been 


granted to Mr. Thomas G. Leslie, of East Melbourne, 


Victoria, Australia 
_ em CO~—O 
A SUMMER WEATHER WATER BOILER. 
Probably every housewife who has perspired through 
a hot summer’s day in the small kitchen of a smal! 
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A SUMMER WEATHER WATER BOILER. 


ty apartment, will appreciate at its true worth the 
simple arrangement shown in the accompanying en 
graving. Rather than keep up a hot fire during the 
summer months, many housekeepers do their cooking 
on small oil stoves and gas ranges. The convenience 
of this arrangement is, however, offset by a serious 
objection, namely, the lack of a ready supply of hot 
water; for the water has to be heated in kettles or 
pails on the limited surface of the gas range. J. P. B 
Sadtier & Co., of 231 Park Avenue, Baltimore, Md., are 
the makers of a boiler and heater particularly adapted 
for hot weather service 

As illustrated, the boiler is supported on a suitable 
standard and is heated by a small gas heater. The 


heater is provided with adjustable valves for the ad 


mission of air and consists of a perforated chamber 
through which the mixed air and gas flow so as to pro- 
duce a hot blue flame. This provides a very intense heat 
of limited distribution, so that its energy is confined to 
the boiler and does not appreciably affect the general 
temperature of the room. The heater is absolutely 
odorless and, being situated under the boiler, takes up 
no room. There are no coils nor complicated mech 
anism to get out of order and its simplicity should ap- 
peal to all But aside from this an important feature 
of the apparatus may be found in the construction of 
the boiler. It will be seen that the boiler is divided 
into two sections by a false bottom. The lower sec- 
tion being very shallow will be rapidly heated by the 
burner Water from the upper section passes out 
through a pipe near the false bot- 
tom, and passing through the cen- 
ter of the burner enters the lower 
section from below. In this section 
the water is thoroughly heated and 
passes through a pipe into the 
upper section at the top, thus keep 
ing a constant circulation. Bat! 
room and sink connections are 
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through a stop-cock shown at the right of the boiler. 
It will be seen that connection may be made to the 
water-back of a range whenever desired and equally 
as good results obtained; though it is claimed that 
the gas burner will do its work at a much smaller 
expense. Where a great quantity of hot water is 





and the gas 


wanted the water-back of the rar 
burner can be used at the same time and a continuous 
flow of hot water can be had 
—> + oe — 
HARVESTER REEL. 

The harvester reel which is illustrated herewith 
possesses many advantages ove! those in common 
use. The reel is so constructed as to permit any de 
sired variation in its diameter, the parts being held 
firmly in any position to which it may be adjusted. 
The reel may, therefore, be quickly reduced in diame 


ter to avoid obstacles, and thus prevent breakage. 
It may also be quickly folded into small space for 
housing or to permit easy access to the sickle bar 
and other pat of the machine which often need 


attention. Being foldable, the reel may be easily 
moved from one field to anothe 

The illustration shows the mechanism partly broken 
away for the purpose of bringing out details. The 
reel-shaft, M. which is hollow, is provided with a 
driving sprocket, FE. and is journaled in the bearing 
link, F, which swings from a rod supported by the 
standards, SS Fixed to the hollow shaft, M. are the 
reel-hubs, having pairs of radial flanges, Y, in which 
the arms, Z and Z’, are pivoted. At their outer ends, 
these arms are connected by cross bars or beaters, 0. 
A sleeve, K, is loosely mounted on the reel-shaft, and 
to this are pivoted the links, P, which connect with 
the arms, 7 By pulling the sleeve toward the outer 
hub, it is evident that the arms, Z and Z’, will be 
drawn from the vertical, thus reducing the diameter 
of the reel. When the sleeve is released, the spring, 
L. which is coiled between the outer hub and the 
sleeve, operates to return the latter to its initial posi- 
tion 

The mechanism for operating the sliding sleeve con- 
sists of a rod, N. which extends through the hollow 
shaft. Just beyond the outer hub this rod is reduced 
in diameter, and carries a disk loosely mounted there 
on and abutting against the shoulder thus formed A 
number of rods, Y, connect this disk with the radial 
arms, W. of the sleeve, K The opposite end of the 
rod, N, is formed into a rack, DD, and is supported in 
a frame loosely mounted on the shaft, M. A crank- 
shaft, B, finds bearing in this frame and is provided 
with a barrel pinion, (, slidably mounted thereon. 
A slotted link on the end of the frame serves to hold 
the rack in engagement with this pinion. The near 
wall of the pinion forms a clutch member which 
normally engages a pin on the shaft, B. A coil spring 
on this shaft abuts at one end against a washer, J, 
and at the other against the frame, tending to bold the 
clutch members in engagement. The near end of the 
shaft is made vertically adjustable, and is held 
against rotation by a mechanism now to be described. 

A standard, 7. is secured to the harvester frame 
and carries a locking rack, G 4 bracket, H, which is 
secured to this standard, carries a dog, R, which, 
under tension of spring, V, is held in engagement 
with the locking rack, G. The bracket also holds, 
between the arms of a yoke, a ratchet wheel slidably 
mounted on the shaft, B, and engaged by a spring 
pawl. This sliding connection permits the reel shaft 


to be swung on the link, F, to any desired position 

It will be seen that when the shaft, B. is rotated 
the pinion, C, is caused to rotate, and thereby the 
rack, D, and rod, N, are moved outward through the 
hollow shaft, M,. causing the reel to fold. The reel 
is held in any position of adjustment by the ratchet 
wheel on the shaft, B. When it is desired to expand 
the reel, the shaft, B. is moved backward longitudi 
nally; thereby releasing the clutch and allowing the 
pinion, C, to rotate freely, whereupon the spring, L, 
causes the reel to expand as previously described. A 








made directly to the latter pipe, so 
that a dozen gallons of hot water 
can be had in 15 minutes or the 
entire contents of the 32-gallon 
boiler may be heated in 45 minutes. 
The internal arrangement of the 
boiler prevents the accumulation of 
mud which so often causes slow 
heating of the water, and the 
heater stirs up the water to such 
an extent ag to loosen the vedi 
ment, when it may be drawn off 





CONSTRUCTION OF THE HARVESTER REEL. 
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patent for this improved harvester reel has been 
granted to Mr. Ben ami Selph, of Hillsboro, Ohio. 

—i>-o---<—a — 
IMPROVED VENEER BASKET. 

A patent has recently been granted to Mr. Edgar 
Aber, of Jacksonville, Tex., for an improved veneer 
pasket. The basket belongs to that class which is 


now extensively employed in the packaging and ship 


ruit, and the invention lies in an 


ping of improved 


construction whereby the article is made much lighter 


and stronger and does much veneer 
stuff in it 


the secure 


not require a 


manufacture Provision is also made for 


attachment of the handle without the 
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IMPROVED VENEER BASKET. 


necessity of nailing or stapling the same in place, thus 


allowing the handles to be placed in the bottom of the 
baskets when it desired to nest the baskets and 
stack them fo! hipment or transportation This is 
shown in Fig. 3 of our illustration The body of the 
basket is formed of two sections each bent from a 
Singie section of veneer s0 a to produce the bottom 
and two side rhe bottom is further strengthened 
by a long piece of veneer extending the full length of 
the basket and bent up at each end rhese end por 

tions are slitted as indicated in Fig. 2 to form an up 

standing spiint and two tongues. End portions of the 

basket are secured by these slitted end being held 
between the splints on-the outside and the tongues on 
the inside The end portion as shown, are curved 
to close the corners of the basket rhe usual rein 

forcement bands around the top hold all parts se 

curely The handle portion, which is bent to the 
shape shown ip Fig. 4, is provided with a groove on 
each leg rhe width of these grooves is equal to that 
of the outer band on the edge of the basket, so that 
when it is desired to fix the handle in place, the legs 
which are sharpened at the end are forced in be 

tween this band and the body of the basket until the 

band snaps into the grooy on tl handle as shown 
in Fig. 1 A cover is also shown in this 

view which may be employed when desired 

This cover rests upon the top edge of the 

basket and is secured by metallic fasteners 

designed expressly for this purpose From 

the foregoing descriptior t will readily 

seen that Mr. Aber has invented a basket of 

very strong construction which may be 

cheaply and easily made and which can be 

very conveniently stacked for shipment 


>+?e +e 
A SIMPLE AND EFFICIENT WIRELESS 
TELEGRAPH RECEIVER 
BY A, FREDERICK COLLINS 


It is not often true that the cheapest ap- 


pliance is the best, or the simplest appa 
ratus the most efficient, yet there never was 
anything to which this seeming paradox 
could be applied more literally than the re- 
ceiver about to be described for wireless 
telegraphy 

There are at present two distinct types 
of receivers employed in translating electri« 
waves impinging on the coherer into read 
able Morse The first is by means of a 
relay wound to high resistance and piaced 
in series with a dry cell, and having in the 


auxiliary circuit a tapper for decohering the 


filings and a Morse sounder or ink-writing 


register. The second type is the acme of simplicity, 
cheapness and sensitiveness, and inasmuch as Marconi 
used this form in receiving the letter S in his first 
Transatlantic cableless signal it may prove interest 


ing to those who are following the of the art 


engaged in it. to 


1divance 


as well as to those experimentally 


detail its construction In a word, this receiver con 
sists of three parts only, namely, a coherer, an ordi 
nary telephone receiver and a dry cell while suppl 
mentary to these are the vertical wire or antenna and 
the earthed connection 


Scientific American 


In the Scientivic AMERICAN of September 14, 1901, 
the writer described an experimental coherer, one that 


is eminently adapted for this new type of receiver, but 
even the turned brass work of this coherer may be dis 
pensed with and one substituted for it that may be 


constructed for a few cents. 
The 
largest size, of the 


requirements are two binding posts, probably 
class known as double wood screw 
posts; these have two openings in each post, and are 
A hardwood base, 3 inches 
long thick 
should be provided, and the posts screwed into the sur- 
inch from the Two 
pieces of straight brass wire 2 inches in length and of 
such diameter that they will slide easily, yet not too 
binding 
inch in 
length and having a bore of exactly the same diameter 


fitted with two set screws. 


wide, 4 inches and \% inch or % inch 


face at a distance of 1 ends. 


loosely, through the apertures of the posts, 


are now provided. A piece of glass tubing 1 


as the wirés or coherer termed, 


of the 
nickel 


plugs, as 
with the 


they are 


completes the coherer exception 


powder or metal Instead of silver or 


filings 
filings, employed in coherers, carbon granules 


such 


usually 
as are found in telephone transmitters are used, 
or if these are not to be obtained easily a piece of are 
this 
required may be 


inserted in 
roughly esti 
mated at 1-16 inch in length when compressed between 
plugs 

A carbon coherer has a great advantage over a metal 


light carbon 


the tube 


may be powdered and 


The amount 
the coheret 
filing coherer, in that it is seif-restoring, that is to say, 
no tapping is required to decohere the particles, but 
it assumes its normal high resistance the instant the 
incoming electric wave ceases to impinge upon it. An- 
other point in favor of the carbon coherer is that the 
tube does not require exhaustion, since carbon does not 
oxidize in air like metals. Iron filings are alo self- 
restoring to a certain degree and may be used if de- 
sired 

coherer the 


into the 


To increase the sensitiveness of the 


ends of the brass plugs that are inserted 


gluss tubing may be immersed for a moment in sul 


phurie acid and then dipped in mercury, the ends thus 
being amalgamated, after which the ends should be 
wiped with a dry cloth. The thin film of mercury 


will prevent the oxidization of the ends of the plugs 


After the carbon is placed in the tube insert the 
plugs Fig. 1 shows the coherer complete 4 tele 
phone receiver of any déscription may now be pressed 
into service A very excellent type of a telephone 
receiver known as the “standard” may be had for a 
dollar or less, but in lieu of this a pony telephone 
receiver may be employed with good results; how- 
ever, the higher the resistance of the receiver coils 


the greater the sensitiveness of the receiving ap 


paratus as a whole 


Our next step is to connect the coherer and re 


ceiver with a dry cell In the lower opening of each 


binding post insert a piece of insulated wire—flexible 


wire is the best Then connect the free end of one 


wire to a binding post of the telephone receiver; to 


the negative element of the dry cell connect the ter 


minal of the other wire leading to the second binding 











Fig. 1.—CHEAP WIRELESS TELEGRAPH RECEIVER. 


post The carbon of the cell is now connected with 


the other binding post of the telephone, or in other 
dry cell and telephone receiver are 


Fig. 2. 


words, the coheret 


connected in series as shown in the diagram, 
circuit as shown, this 


A switch may be inserted in the 


saving time and trouble in throwing the current on 


or off he 


14 or 16 insulated, o1 


antenna or vertical wire may be of No 


bare wire or annunciator wire 


will answer the purpose admirably This should be at 


least 30 feet in length and suspended outside the build 


ing from insulators either of glass or porcelain, and 


If 


just as nearly vertical as possible until the level of the 
instrument is reached, when the may be bent 
ai right lead to the coherer A wive of 
the same size leads to the ground and is soldered to 
a copper or zinc piate 12 inches x 12 inches, buried in 
the earth to a depth of a foot or two 


wire 
angles and 


A copper plate 
of the same size may be attached at the upper end of 
the vertical wire, exposing a greater surface for the 
reception of the waves. 

This is the complete wireless telegraph receiver and 
only requires adjusting to be ready for immediate use. 
To obtain the maximum sensitiveness of the coherer 
withdraw one of the plugs from the granules until it 
barely touches them; now close the switch and place 
the telephone receiver to the ear, gradually slide the 
plug into contact with the carbon, giving it a turning 
finer adjustment At first 


motion to secure a there 


~ 
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DIAGRAM OF WIRELESS TELEGRAPH 
RECEIVER. 
will be no sound in the telephone receiver, but when 
the resistance of the granules is sufficiently 
the current will commence to flow through the circuit 
and the varying degrees of contact caused by the cur 
rent changes the resistance constantly and the tele 
phone receiver responds accordingly. 


reduced 


If the conductor 
tightly the carbon particles 
will become packed and the resistance lowered to such 
that the flows through the circuit 
producing any audible effect; thus a value 
must be found between the maximum resistance when 


plugs are forced in too 


an extent current 
without 


the conductor plugs are separated and the minimum 
tightly together. 
When the proper value has been ascertained the dia 


resistance when they are forced 
phragm of the telephone receiver will vibrate with a 
correspondingly great amplitude and the sounds will 
be the this degree is obtained 
the conductor plug down firmly and open the switch. 
place the 
When the waves are 
station broken up into dots 
and dashes the telephone receiver will reproduce them 


loudest; when screw 


To receive a message, simply receiver to 


the ear and close the cireuit 
emitted from the distant 
by a series of rapid vibrations that are characteristic 
and easi-y differentiated by the listener 

There is another use to which this wireless receiver 
may be put, and this is the study of atmospheric elec 
difference of potential between the 
strata of charged air through which the antenna passes 


tricity on the 


and the earth immediately under it. For 


instance, if the air is charged pocitively 


the earth will be represented by a negative 


charge, and this difference will in equaliz 
ing in the coherer preduce marked audible 
effects in the 
trained observer 


with 


telephone receiver; to the 
storms may be determined 
though 


away at the 


considerable they 


raging 


accuracy 
may be miles 
time 


In all of the portable 


many 


wireless telegraph 
systems now in use in the different armies 
this form of receiver has been adopted, be 


cause of its compactness, lightness, sensi 
tiveness, speed, permanency and ease of 
adjustment 

It has for practical wireless telegraph 


purposes one objectionable feature, and that 
is its aptitude for registering atmospheric 
disturbances and thus often confusing the 
operator who is interpreting the Morse code 
Operators, however, be 
decipher 


by false jamming 


come so thoroughly proficient in 


ing the messages that they are usually able 





to eliminate the false from the true wave 
impulse. 
+0 oe - 
From Chicago comes the news that 
woman has conquered still another field, 
over which man formerly reigned supreme. She is 


now employed in the stockyards in Chicago, the last 
place in the world that one would expect to find her. 
To be slaughter the ani 
mals, but In the pack- 
ing and canning factories some thousands of women 


sure, she does not actually 


even that may come in time 
have taken the places of men; if the business grows, as 
it has done in the last three 
The work is light, is technicaliv 


years, thousands more 
will find positions 
called “kitchen 
dried beef, packing of cans, stuffing of sausages, etc. 


work,” and consists in the cutting of 
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RECENTLY PATENTED INVENTIONS 








Machi Wechanical Devices, 
SWINE LINE I J. MelDonneui 
New HBedfo Phe winging machine is 
n ucted a t sutomatically fuse the 
swinging motion of irriage during the 
downward movement thereof, thus particularly 
iliapting he i ‘ [ ‘ n he are of 
babe > hild 1 or f ler persons when 
i hammock ¢ be ke |} sel as a arriage 
POUGIH- MOLDING MACIIINI ‘ \ 
Hom Kellewille N. d This dough-mold 
machine | nore pecia designed for 
nin : imp f dough into a sheet which 
j jyuenttly 1 p in i spiral roll 
ad ihlected 7 ne and squeezing 
i t knee ‘ + he dough into 
j ty mdition for he pan in which the 
lough | be baked li bread of ve high 
jue 
SHLTTLE MECTIANISM FOR SEWING 
MACIINES ( I Wa EN San Antonio, 
lexa rhe huttle held clear of the race 
way to preven mdue friction and weftr there 
on Provision | ale made to arrange the 
naion om the toner side f the shuttle or 
de next the racewa 
LATIHII ATTACHMENT J I liewitt 


Hrook!s N. ¥ Phe objec f this invention 
provide a new and improved lathe at 
ichinent irrung@ed ts permit f using the 
the th iwing wood, soft meta nd the 
ik in wh a nanner that tongues, grooves, 
t miters ete ure readily and accur 


Medical Apparatus, 


VAGINAL SYRINGI ( I ALien, Hue 
heme, (a This syringe may be easily taken 
apart for cleansing ind 6fe «modeled in ac 
cordance with the anatomical curve f the 


vagina rhe netruction is such as to com 


pletely seal the entrance into the vagina, so 
that the 


avity and expand tt to its 


liquid will accumulate in the vaginal 
fullest capacity 
The material may thus be held in contact with 
diseased portions for any desired length of 
time and afterward expelled through an espe 


claliy designed outlet 


Teols and Instruments, 





CLIPPER k. F. Were, New 


utting the out 


Orleans, La 


This clipper is designed for 


standing fibers, hairs, or filaments from cot 
dage of any sort rhe tool comprises two 
knives or sets of knives which are relatively 
movable in concentric circle the ord being 
paseed through the enter of these ircles 


LEVELING INSTRUMENT G. HU. Pret 
New York N y This level-Gnding instru 
ment tk of such simple construction that any 
person, skilled or unskilled, may readily under 


stand and operate the instrument to find level 


time In any direction The device is particu 

larity adapted for the me of builders, con 

tractors, plumbers ind in fact all ccupa 

tions where level lines are to be formed 
Valves, 

ROTARY VALVE.—J. B. Sraai ralbot 
Mich his rotary valve i ‘ inged to reduce 
the steam pressure on th alve-| ‘ to a 
Hinimum and to permit easy irning of the 
plug rhe valve is designed for e in the 
team-feed for sawmills, and is constructed to 


iutomatioatly shift the valve-plug and cut 





i? the am in case of a break in he on 
nection from the valve o the sawyel bring 
the sawmill carriage to a stop 
CONTROLLING DEVIC! ! I’ Forp 
Hackensack, N. J This invention relates to 


dampers and other mechanisms controlled by 


fuid under pressure he ontrolling device 


in very effective and xceedingly sensitive in 


peration thus meuring proper working of 


the mechanism with which the controlling de 


vice is connected 

AUTOMATIC VENT-VALVI I J 
New York, N. ¥ This invention 
vent valve for 
! filled 


WALSH 
provides a 


tanks and other receptacles ti 


with liquid, which valve will permit 


air in the tank to pass out while the liquid 
ix flowing in untli the receptacle is filled, when 
the air-valve willl be Automatica closed 
using the liquid to back Into the supply 
piper and thereby indicating at the source of 


the liquid supply that the tank has been filled 

and that the supply should be shut off 
Miscellaneous Inventions, 

SELF-CLOSING 


Mlorence 


GATTI I Hl. CARPENTER 
Colo A cord provided with a welght 


in secured to the gate and passes through 


pulley blocks on the gate-post rhe pulleys 


are arranged to cenduct the cord around the 


corner of the post without causing undue wear 
of the cord or distortion of the gate 
SHOW-CABE.—A 
Mi Reinle prevides, 
plates of @ show-case, a 
resilient transversely and 
spring between the adjoining plates rhe 
joint strip is provided with a wing which over 
lave the outer face of the 
slide along the face in the 
tions of the joint strip 
PAINT..-T. I. Lee. Memphis, Tenn Mr 
lee has invented a cheap and durable paint 
Which conslats of three parts, by bulk, dis 
tilled ceal-iar, one part dead-oll, one part re 


iitimere, Md 
adjoining 
strip which Is 


ReINLS I 
between the 





joint 


forms a cushion 


plate, ao it ean 
cushioning opera 


hundred per cent, one part 
a aicker 
proportion of 


benzol, one 


ochet If 


fined 
Chickasaw composition 
is desired a larger oal-tar may 


be used 


FIREARM Ww. t Waco, Texas rhe 
invention OUBISITS in 
sdjacent to the gate for 


latter 


Co. 
providing breech-loading 
guns with guards 


insuring Insertion of a cartridge in the 


that is to say the presentation of ball 
cartridge to the breech in such due position 
as o avoid jamming the projectile in the 
bore 

COFFEER-FILTER \ I SHRIVER Ar 
buckle Ca This device provides a means 


coffee while boiling 
filter may be readily in 
coffee pot by 
lifted 


impairing 


for holding and filtering 
or steeping rhe 
from the 


serted or removed 


means of which the grounds may be 
out of the thus avoiding the 
of the 
LINOTYPE-GALLEY F. E 
Brooklyn, N. ¥ This improved 
conveniently hold any amount of linotype mat 
without the aid of 


liquid 
flavor 


MILHOLLAND 
galley will 


ter up to its full capacity 


quoins, side sticks or blocks, and is so con 


structed that whenever desired the linotype 


bars may be readily removed in whole or in 


part from the galley 

Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten 
Please state the name of the patentee, 
the invention, and date of this paper. 


cents each 
title of 





Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 

send you the name and address of the parts dost r- 
ing the nformation. In every ca iti 
sary to give the number of the inquiry. 


MUNN & CO, 











Marine Iron Works. Chicago. Catalogue free 


Inquiry No. 2821.—For makers of castings for 


small engines 


AUTOS.— Duryea Power Co 


Inquiry No. 2822. 


Reading, Pa 


For makers of gas balloons. 


*L. &”" Metal Polish. Indianapolis. Samples free. 


Inquiry No. 2823.—For manufacturers of pot 
tery 


WATER WHEELS. Alcott & Co., Mt. Holly, N.J 

Inquiry Ne. 2824.—For makers of pressed steel 
slip nipples us od in the manufacture of steam and hot 
water radiator 





Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8t., 


Chagrin Falls, O 


Inquires No. 2825.—For parties engaged in the 
manufacture or designing of clock cases. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 4, Montpelier, Vt 


Ivauiry Ne. 2826.—For the makers of the roller 
salety ra 
FoR SALE.—A valuable water power in central N. ¥ 


Good for manufacturing purposes. Address L. E. W 
Box 773 N. ¥ 

Inquiry No. 2827 For oll burners for burning 
Texas crude oi! in stoves and furnaces 


MANUFACTURERS Want any parts made of any 


metal? Write us Metal Stamping ( ompany, Niagara 
Falis, N.Y 
Inquiry Ne. 2828.—For 


self-neathing smoothing trone 


dealers in patent gasoline 


We design and build special and automatic machinery 
for all purposes. The Amstutz-Usborn Company, Cleve 
land, Obto 
iry Ne. 2829.—For 


a a motor spring for run- 
ning a sewing machine. 





Machine Work 
pairing The 


f every description. Jobbing and re 


jarvin Machine Co., M9 Varick, cor 
Spring Sts., N. ¥ 
Inquiry No. 2830. 
figures, such us soldiers 
masmall, thin base, 4 as to 


For dealers in rewularly cut 
inidians. etc.. bg inches bigh 
stand erect 


Manufacturers articles, dies 


tools, light machinery 


patent stamping 
Quadriga Manufacturing Com 
pany, 18 South Canal Street, Chicago 

Inquiry Ne. 2831.—For dealers in machines for 
making photo buttons 


Patents developed and manufactured, dies, special 
tools, metal stamping and screw machine work Metal 
Novelty Works (p., 447 §. Canal St., Chicago 

the address of the Ludo- 


Fuantry No. 2832.—For 
wicl le Co, 


*Hornsby-Akroyd” Patent Safety Oi) 
Engine is built by the De La Vergne Refrigerating Ma 
Foot of East 18th Street, New York 


rhe celebrated 


chine Company 


Inquiry No. 2833.—For parties to 


compressed air engine 


make afih. p 


IDKRAS DEVELOPED 
work for inventors and 


Designing, draughting machine 
others. Charles BE. Hadley, 584 
Hudson Street, New York 

eiry Ne. 2834.—For makers of worm wel 
augers whic bh bore by hand or machinery 





Press work done at short notice 
ing our specialty 


Blanking and draw 
Estimates cheerfully furnished 
Tools for all work made on premises if desired. Cop 
per, brass and nickel plating 
Acme Ball-Bearing Caster ( 
iry Ne, 2835.—F 


nau 
tacle cases. 


Correspondence solicited 


Chuppaqua, N. Y 





r makers of razor and spec 


t#™ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 


New York. Free on application. 


Inquiry Ne. 2836. For the makers of a machine 
for twisting wire around paper twine. 


Inquiry No, 2837.—For the makers of the Chale- 
fow's condensed milk can opener 


Inquiry No. 2838, 
lampea 





For makers of small acetylene 


tInauiry Ne. 2839.—or dealers in pointed steel 
wire 4 inch diameter and 6 inches long 

Inquiry Ne. @840.—For makers of 
fans 


small draw 


Iequiry Ne. 2841. For makers of turbine en- 
gines of very small patte 





tnquiry No. 2842.—For machinery for manufac 
auBs. 


» turing tlour from ban 








INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


June 24, 1902, 
THAT DATE. 


[See note at end of list about copies of these patents. 
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Workers 


Without Steam Power should 

use our Foot and Hand Power 

Machinery. Send for Catalogues 
A—Wood- working Mac hinery, 
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695 Water St., Seneca Falls, N.Y, 
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SHEPARD LATHE Co.,, 133 W. St., Cincinnati, O. 
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Washington & St sndiford 
agitating apparatus, BE. F, 


Adding machine, E 
Advertising device 
Air cooling and 
Porter 

Alloy W. Pruszkowski 
Animal-dipping apparatus, W. H 
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Ball, BR. K. Gray 

Barrel cleaning machine, GU 
Barrel closure, W W. Sly 





Puck.. 
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Barrel machine, double stave veneer, W. J W | 0 th’s Che 
att 

Bed, sofa, H. C. Jones 703,079 to a W r oe 

Bedstead joint, ¢ A. Blakely 






Bell, BP. ¢ Arnold 
Bell, electri A. 5 Spencer 
Bell for cycles ‘ Ford 
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: Solid 
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apparatus, ¢ 
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Box, G. 8S. Madaney G 
Sox’ and coves, ft abesham as and Gasoline Engines 
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Cable system of transportation levated about the quality of a 
Alexander 703 
Caisson for cleaning ships’ sides and’ bot B. F. BARNES 
toms, Hoatabl R. Kaucher 
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Calendar I M Nace 





*s]00,.), 
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Camera and focusing finder therefor I The tool here illustrated is our 20-inch 
Nehring 705,204 | Drill, and we guarantee it to drill up to 
Cans, pails, et machine for manufactur ine in steel and }'¢ inch in cast iron 





at a good gait and w'thout strain. We 
build larger sizes and will be glad to 
send full data on our entire line to 
interested people 
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Cigar trimming and marking machine, Wald We guarantee our machines perfectly 


automatic in action, to extract all the 
gas from the carbide. and absolutely no 
overproduction or loss of gas \p- 
yroved by the various Boards of Fire 
{ nderwriters. Standard sizes 10 to 150 
lights. Exclusive territory given to 
responsible agents. Correspond with 
Niagara Falls Acetylene Niagara 

Gas Machine Co., Falls, N.Y 
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The No. 4 
YOST 


WRITING 
MACHINE 


The distinctive features of the Yost Ma- 
chine, permanent alignment, direct inking, 
beautiful work, strengt simplicity, and 
durability are shown in perfection in the 


No. 4 Model 


Yost Writing Machine Co. 
NEW YORK CITY. LONDON, ENG. 


THE EUREKA CLIP 


Che most useful article ever invented / 
tor the parpose. Indispensable to Law- 
ye:s, Editors, Students, Bankers, Insur- L 
ince Companies and business men gen s 
erally jook marker and paper clip. ‘s 
joes not mutilate the paper Can be 4 
used repeatedly. In boxes of 100 for 25c, > 
! be had of all booksellers, stationers " 
md notion dealers, or by mail on receipt 

f price. Sample card, by ee gy Man- \ 


ey 


Safety 


N. Je 


c one solidatec 
, Bloomftie Nd. 


ufactured by 
Pin Co., 


Box 1 


FOR 
GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From @-in. to 13- in. swing 
Arranged see Steam or 
Foot Pow Velocipede 
or Stand-up, 


W.F. &JNO. BARNES CO 
Established 











1999 F FOR 
ENCINES la Lf 
Marine & Setionery be 
from 1-4 to 16 H. P. ( \ & 
A thoroughly satisfactory engine | 
at a moderate price | 


Write for catalogue. 


THE CLIFTON MOTOR WORKS \ 


3 KB. Clifton Ave., Cincinnati, O. 





The Franklin Gas Engine 
One-Half Horse 
worth $100 complete 


Power 


We sell all neces- 


sary castings, materials and detail! draw 
not aw 


ings for $16.0). For real work 
450 revoiutions per minute 
horizontal form Fini “ ‘ 
separately. Runs by gas or gasolene 
For boys and men with a mechanical 











ihe FRANKLIN turn. Write for circular %. 
Model Shop PARSELL & WEED, 
188- 181 West Stat St., New York. 





INDUCTION 
COl LS for experi- 


ments in X rays and 
other electrical work. 
th Catalogue Free. 

E. S. RITCHIE & SONS, ‘Broonuine, Mass 










Duplicate Cribbage 
The New Scientific Card Game 


The question ‘‘who plays the best game 
of cribbage” settled scientifically. 
Write for full description and secure exclu- 
sive territory rights. rock! boards $1.50, 
$2.00 and 82.50. 


DUCRI COMPANY, 
101 Wood 8St.. Pittsburgh, Pa. 








SUST PUBLISHED 
Practical Pointers 
For Patentees 


Containing Informatior 
THE SALE OF PATENTS. 


An Elucidation of the Best Methods Emploved by the 
Most successful Inventors in Handling Their Inventions 


Valuable and Advice on 


By F. A. CRESEE, M. E. 
152 Pages. Cloth. Price, $1.00. 
HIS is the most practical, up-to-date book pub- 


lished in the interest of Patantees, setting forth 
the best methods employed by the most success 
ful Inve in handling their patents. It is 
written expressiy for Patentees by a practical 
Inventor, and is based upon the experience of 





some of the most successful Inventors of the day 
Ii gives exactly that information and advice about 
handling patents that should be possessed by every In- 


ventor who would achieve success by his ingenuity, and 
will save the cost of many expensive experiments as 
well as much valuable time in realizing from your in 
ventions. It contains no advertisements of any descrip 
tion and is published in the inte nese of the Patentee 
alone, and its only object is to give him such practical 
information end advice as will ens able him to nte mee nt 
ly handle his patent successfully, economically and 
profitably 

It gives a vast amount of valuable information along 
this line that can only be acquired by long, expensive 


experience in realizing from the monopoly afforded by a 
patent. 
GF" Send for Descriptive Circular. 


MUNN & CO., 
Publishers, 361 Broadway, New York. 


























Frog operating mechanism, F. ¢ Ander 

BOM cc cccscccnvcetescocccceccnss 703,035 | 
Frost on vegetation, machine for pre venting 

deposition of, » D. Baaith..ccecces 7 
Fruit, ete., press for expressing Juice from, 

B. A, Gerda. cccscccesssceccccvccvess 
Furnaces, cover mechanism for pit, FF. H 

reat eee 
tiage, A Rusbateh......-sececceccveee 
(iarbage can, J. M. Hatton ‘ 

bage, treating, R. B. Newport........ 705,205 
Games, propelling spring for target, Austin 

& Craw copegvssnécedbasees 702,910 
Garment closure, ¢ B. Bewd..cccccvsses iM 


Garment 


folding device, J. M Be jermeister 
Garment tc., 


hanger for wardrobes, 





Steiger 7 

ie ‘ ook an astener, J ‘ ‘a 

SS eee = tnetes H. & 1. Tay Constructed to shoot Six Different Cartridges, 
jarment supporter, J. H Fubingten 703,152 Adapted for GRIZZLY BEARS & RABBITS, 
Garment supporter, A. IP Kk. S. Rich .303 and 30-30 Caliber. 


ardson 703,300 





S. Ne Every Rifle thoroughly guaranteed. 


Write for new illustrated catalogue A. 


SAVAGE ARMS CO., Utica, N.Y.,U.S.A. 


snnemac che i 
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Pratt. 
W. Cor 


sarment supports r, ¢ 
















incandescent, A A. 
lighting attachment, EB 


burner, 
(jas burner 


ian 


nt coves 
and mantle for 



























Gas lights, substance incan- 
descent, L. Hicks sean OT 2000 Revolutions a Minute! $ 
Gas machine weight motor, W. 0. Luce. 50 
Gas main stopper J Franklin...... 
Gate, O. B. Jacobs - cecapeces 
Gear, changeable speed and reversing, oe eeaneremen 10 pny | 
A. Dicks ke Throws air equal to any 
Gear transmission, J Suchy.... . eee electric fan. 
Gearing, belt, cope, or chain, BE. H. Hodg- RUNS BY WATER. 
kinson . Requires but 10 Ibs. water 
Gearing, variable speed friction, Ff I pressure. Can be connected 
Cowles F in any room or to any spigot. 
Gelatine eldable liquids, obtaining, f t 
ees sc, . ' Fed by ; inch Hole. | 
Giass blowing machine, O. KB. Walton Deseriptive Circular free on request, | 
Golf ball, F. H. Rie@bards.............06+ AGENTS WANTED. 
Golf ball, ¢ Davis oe > . su 
Grain or seed, appari atus for ‘sampling, - DELAWARE RUBBER COMPANY, 
J. BEOWN o-oo rcescceressascsesseseses 631 Market Street, - Philadelphia, Pa, 
Grinding machine, M. W Newens.......006 7 ' werner 
Grinding machine, ball, BE. G Hoffman.... 
Guano distributer, s ByrG. .veccocecte P8u USE GRINDSTONES i] 
Hand protector, D. I Morgan......e+s++6 
Harve wei arain binding W "N Whitely.. if so we can suppy you, Ali sizes 
Hay rack lifter Frank : ew mounted and unmounted, always 
Hk at di tributh ‘ mains, covering for, W kept in stock. emem per, we make 8 
"HP a depyenye : specialt yof selecting stones for all spe- | 
| repay 9 (eso e se ees sheer anes en clal purposes. Ask for catalogue 
Hemoglobinometer, T. W Pallqvist........ * 
Hoe, weeding, O. Barrelle........+++++- The CLEVELAND STONE CO, | 
somes: Se. Beeeme nc tng ecsesssewcees sess 2d Floor. Wilshire, Cleveland, 0. 
Hoist, pneumatic, G ). Martin...... « ' 
Hoisting device, E. I Atherton 702,908, 
Horseshoe, J. Dillon ; MAXIMUM POWER MINIMUM cost. 
Hose coupling; G. H. Caugherty 5 f you use a pump for 
Hot air furnace, | Schrader pant lard, acids, starch, 
Hot air furnace, BE. L. Heald........ petroleum, brewer's 
Hot air register, side wall, G. Auer (reissue) mas. nner’s liquor, 
ice, manufacturing, 8S. N. Smith 7 cottonseed oll or fluids, 





lee manufacturing apparatus, 8. N. You want to get the or thin 
Identification tag, BCOLL. cee eees TABER RO ¥ PUMP 
A PERMA ye en mow pa 
lestlated wires mumatactere 94,3. A.’ tisang any dsired aposd. ertoct 
isulated , ma i Of, ¢. ; esired speed. Perfect- 

Insulating electric conductors, Ll. Kitsee.... ty, durable. All parts are interchangeable. Needs no 
Insulating metallic surfaces or wires, J. _ sa illed workman. Defects guaranteed. Catalogue free. 

OO) ee oe 703,198 TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. s% 
Insulating metallic surfaces with asbestos 

J A. Hleany 703,201 


























Insulation for metallic surfaces, preparing 

asbestos for use as an d Heany.. DRILLING 
Jar, W. C. Senutz oc eenseseooees 7 
Jur closure, A. B. Schofield.......+eeee+- mM 
Journal bearing, E. Hill... .....-cceeeeees 0 = , achines | 
a Ca co eee 7 | ver 70 sizes and styles, for drilling either deepor | 
Knitting machine, I B. Wildman........ | shallow wells in any kina of soll or rock Mounted 
Knitting machines, attachment for making | on wheels or on silis, With engines or horse powers. 

en or lace work in straight, A. Gee - | Strong, simple and durable. Any mechanic can 
Ladder and hose nozzle coutrolling appar Operate them easily, Send for catalog. 

us, combined, Cook & Engwal . WILLIAMS BROS.,, Ithaca, N. Ye 

Lat hydrocarbon, J. G Brame eotse —_—— en . al 
Lal incandescent gas, DWT ws ccccces 
Lu shade holder, incandescent electric $1250Q010 $360 fuses 

>) A Ruasell . oeee 
Leather cutting machine, H. Stockman FOR HUSTLERS—B0TH MEN & —— 
$ — - ne — mé oes «, Py: Stein LS At home or traveling, Let us 
—— oe — start you. Our Puritan Water 
Level, spirit, 8. E. Roe Still—a wonderful invention. 
Leveling machine, J. J. Heys.. . reat seller—big money ma! 
Life saving E. J. Johnson normous demand. Over 60,000 al- 
Lifting E. Bushnell 28 ready sold. Everybody buys. It 
Linotype or similar composing machine, J urifies the foulest water by dis- 

Gray . eee 703,: illation—removes every impurity. 
Liquid raising apparatus, Cudner & Dyer 703,045 | waralshee absolutely 
Liquid tanks, automatic device for discharg ! ' ted, delicious drink{n, 

ing, W. 8. Shields osees L Beats F: } ilters. Saves ieee—pre- 
fost Lae Uife-euror dieeusa Writs for 
Log turner, W L. Leland ny 4 or 
Lubricator, J. J. Tunney (reissue) NEW PLAN AND OFFER. 
Magnetic ‘separator, J Winder HARRISON M’F'G CO., 12 Harrison Bidg. :Cincinnati, 0. 
Mail bag ans delivering mechan 


catching 
J 



































































ism, Mey ° 
Mandolin attachment, F. G. McPherson EST baye best bell outfit built. Easy 

Massaging implement, J. B. Wantz - - ; ae ee yr r up-to-date con- 

Mats a 74 achine, | Schafer enfence 

mia aaiteet, j ; M itunes. Bells, s2c ; a7 batteries, Ise; push buttons, 7c; Insu- 

Measut ing cup , “i. Strout ees 7 , lated wire, Mc. Ib.; lamps, £ . Write for price list 

Measuring instrument, combination, R. Bart , 100 A ABERTY: Pec TRIO AL s hte LY CO. | 

Medicine dropper, W Ware .101 erty St.. New tor 

Menthol, chlorinated methyl ether | 

Wedekind ...cccsenccesccescceveces 703,104 UJ 1 

Metal, machine for cutting ’ beveled edges on | RNISH NE 

plate or sheet, P. Parcells 703, ' 

Metal parts, heating, R. Deissler (re issue) ) The most mparzotons | pete! polish 

Metal shearing machine, C. Clark.. . 

| Microscope stage, mechanical, C. I Dieck Contains no Acids or anything injur- 
’ mann Peet yi ious to the Meta) or Hands, 

Milk jar or botile, H. C. Emrich Produces a wonderful brilliant lustre 
ding, F. Baldt, St : on Brass, Copper, Tin, Zinc, Silver, 
<- , v9 ie ickel and all 

Molding apparatus, W. C. Wright A few rubs and tbe article is hand 

Molding machine, J t . somely burnished, 

Molding machine engine ; L. S. Stiles Wil! not soil the hands or leave depo 

Morter bed Holloway sits in corners or surface of the metal. 

Motor, P. B. Laskey Will restore burnt or rusty Nickel on 

Mustard pot H. Grime Stoves to its original lustre. 

Necktie box, ete I. Lev Put up Jn cans at prices as Sollows: 

Necktie fastener W Lawrence 46 int, Bx "int, Me. 1 Quart, 

Necktie holder, P. M. Lewis ceese if Tour dealer 3 does not kee > it ‘write 

Nozzle for sprinkling vehicles, spray, L direct (0s c 

iD Welles — bossbece ‘St., Chie ‘ago. 

Nut lock, J. H. Swindell pana 9: 

Nut lock, D. T. Wallace 

Nut, vehicle axle, T. H. Tash . 

il burner, crude, J. A. Landis et al 

Onion clipping machine J. S. Taylor 

Ore concentrator, dry, R. BE. & BE. Waugh I HE 

re separator, F ( O'Brien 

Ore separator, ¢ ( Pratt 

res containing silica or silleates, treating, 

G. Guiraud 

Overhead carrier support, T. Alexander FOUR- | RA( K 

Package tie, J. A homas 

Pail bottom, metallic, K. E. Lisk 

Paper jogger I EK. Kent 

Paper rer, W. E. Jelf S 

Paper or pasteboard, impregnating, A. B NEW. 

Glass 708,341 

Paper vessel handle and fastener, W I 

Duthie 703,050 

Papers receptaclk for ontaining, M J 

I —_ oat or jar, M. J. Wade : AN ILLUSTRATED MAGAZINE 

Pattern plates, making, C. R. Davis 

Pen, fountain, O Wall ee ae 3 

Penholder, McIntyre OF TRAVEL AND EDUCATION 

Pen ink feeder, Hultman & Johanson 

Pencil, R. R. Rakestraw 

Pencil case, C. E ittle - Published Monthly by the 

Pencil rubber tip attachment, lead, ¢ W 

Boman . 703,229 
iphic curtain shutter, R. Schuttauf 705,007 Passenger Department of the 
uphiec developer, Eichengrun & De 
eler 703,241 

Photographic developer and making same, 

Kichengrun & Becker 703,24 CENTR Al 

Photographie pictures, developing, Eichen NEW YORK 

gzgrun & Demeler 

Photographic plate tongs, 0. Gueth & HUDSON RIVER R. R. 

Piano key mounting, ag s & Carlson 

Pieture hook hanger, M tye 

Pipe cutter and wrench, Seed & Yearnell 7 1 , 

Pipe puller, J. A. Haire 7 Rota ha.. oe ae 

Pipe wrench, A. P. McBride. ‘ 3 sat Bi Dewisia, lene’ Pamen. 

Plane, Stanley & Walter re ger Agent, Grand Central Station, New York. 

Planter, corn, L. P. Graham 703,247, 

Planter. corn, I. A. Weaver 

(Continued on page 14) 














\ Only Hammerless Repeat- 
ing Rifle in the World. 


HIGHEST 


Development 
of SPORTING RIFLES 





Pick a Perfect Peni 


One with a “dependable” potnt, a uniform 

erade—one that draws a clear, sharp, well- 
defined line, and to do this you will have to 
choose 


DIXON’S AMERICAN 
CRAPHITE PENCILS 


the best made lead pencil in any country. 
Hard, softor medium. Suitable for all par- 
poses. rchitects, draftsmen, clerks, re- 
porters, etc., find them a boon. 

Send 16 cents for samples, 

Worth double the money. 


JOSEPH DIXON CRUCIBLE co. 
Jersey City, . 





New Standard “ Auto. 
as’ Battery sets for Automo- 
les, Autocyciesand Launch- 

en. exular &-cell set, oak 
case, #5. We make all shapes 
and sizes at reasonable prices, 


ha Pg 


New Standard Electric Gas Lighter. 
$1.90 each. 


Cood itor one pd in ong home, 
tities, $16 per hund red) ) 


to, Bhecertc 
aute- 














‘New cells by mail, 400. 


Quan’ : ne } : ailoney. CHE tae brignt 
[-~ dle. gents wanted Y, ny , r 
Sole Mir. 42 Vesey Bi, New Vorks Noe, 





THE 


EOUITABL 


FIRE AND 
Sige 


assurance two 


A Fire 
A Life 


ke pt 


ar 
very different thitens 
policy lay mature 
policy musf mature if 
in force. Both furnish pro 
tection, buta Life.policyon 
the Endowment plan furnish 
es aninvestment, as well 


as protection 


Hete is the result in 
1902 of Endowment policy 
\No 741,049, for $5,000, 


taken out twenty years azo 
$7.523A45 


areturn ofall 
$? 5 /: ‘1 


i 
| 
} 


Cash 
This is 
premiums paid,and $ 


45 in addition 


0 


THE EQUITABLE SOCIETY, 
Dept. No, 29. 120 Broadway, New York 


Please send me information regarding 


an Endowment for $ . 
if issued toa man 


years of age. 


NAME...... 


ADDRESS... 
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Scientific American 


TQO02 































| separating, T. |} Fdward i” 
Pheumat a\ stem \W W la TON 
| Pock t &k I hy v2, ‘is 
I’ t « j Me I ‘ 22 
I I x iD “ M ( «A I s 
Vom 7Tu2 
letat lige i Stevenson 705, 
' ° Printer’s fort 1s k, G. RK. Hughes 70 
nt ‘ I I . 
ray roe IMPORTED y Birr #5 703,335 
g tt l i). |. Carr 708,180 
KELECOM MOTORS ee Roxburgh 
207 
Single and Double Cylinder . eae noe canes ts. 7 
Water Cooied ate 5 703,008 
} y have been thoroughly g on j i Kirt TUS, 180 
t dand found tru r ‘ ‘ ID Car valhe Tu Is! 
it through the Le Mile Long | ~ ‘ Wittkowsky TOS 001 
7 at w 0 satop proportions distribution valve ays 
‘ 72, 808 
6. 7 HP Single ( ylinder ' i P ; - \ lrott 01 078 
9, 11 | Doub e Cylinder Rall —— -. & Reeoe 703,274 
he pr extremely low Rail ! hird, 1 | Melntosh 72,086 
Phe have eon proved Rall ! ' I Lemaire PA 
5 Avent Railw L. F. Graham 708,007 
A. H. FUNKE, 101 Duane Street, New York. | Kall wig ect F.C. Muller 703, 145 
Railwa ! x apparatus, J A 
Sa 703,218 
Rallwa tel 4 sigual apparatus, poeu 
ati & Corringtor 702, 051 
Kailwa witch, W“ J. Bell FUS,037 
Rallway switel atre ‘ Shoemak 708,311 
° ” Railwa third rail system or magi ole 
BENEDICT-NICKEL bates W H. Wrigh 
. Railway tlhe A. I Crotser 
reservoir, ¢ Hi. ¢ 
( Fox 
; I Hutchins 
device Hlosme & Ande 
machine I t Whit 
amd trenel utter 
motor vehicles, A. Clark 7033, ISO 
t Ss I Clark v2 
in fumigating poult: o La Ru 
| Retar alin | W. Strabal 
Ruler flexil ‘ Lawrence 
e | Ruler otra % B a ( leu 
Sa fe door I x f devi \ M 
PRICE $600 Cushing ; 
Sufet pi Bod 2.016 
—_— Saf pin, ES. “ 
)}Speed and Comfort ee  chedell & 
Sush fastener ‘ 4 ‘ ne T0240 
CREST MPG, CO., ~ yma pa se ’ T0334 
“Aes Cambridge, Mass. | Sa guid oe 703,08 
Sa Jolt rand gug Meb 708,548 
\ s fold J I urd 7Tu2,014 
ONE CENT }>::" Seale attachment. Braue & Mare Tor 2es 
Scale, spring | ‘ ao ae. fe 
in 72, 027 
ourHorseHardy Motor set eisai 3. ii wg ot 
Scrape h sy lift 7 2 
s oqual to seven If « , electric 4 Sena ar a “ “ “ 
ights for ene hear. Heavy bal Devens 703.121 
ance wheels, bronze bearings, le | Seytl " t f = ‘ 
niter requires only gas much bat ‘hoes oie: 703,20 
tery as any other stationary engine ‘ p oe 
on tee market It's the neatest st and d mbined, H. 8 Maidhof £05,000 
engine— built in popular sises s k-atitel w“ «A hillips 703,000 
1 ‘ list ame eulti ’ 
MARDY MOTOR WORKS, Ltd. F; cea et 203,238 
rt Huron, Wie . . ‘ 
Ne ne ttl K rer, Douglas 
& Hane 705,049 
fROQUOIS MACHINE COMPANY Shad la indow, W. H 
‘ 708,009 
Shaft 4 \ Mars! 702,078 
She s £ ‘ 705, 253 
GRINDING MACHINES gg Sr PP aggneme “ie ver ; 
Maskre 703,210 
150 Nassau Sireet, NEW YORK U. A.* | sheet feeding and g machit w. « 
Chapl 
s leaner, D. J. I 
~ o t 1 u Sehr ik 
Shet, boarding, ¢ Tathat 
s o. +t Walliha 
Stains Sil, FJ. Brnewel 
Sk ‘ I I Br “ 
from greare, oil, inks, Slat xt ( 1 Hluster o 
dyes ‘ . Shu Fr. M. J ert 72, OH 
Sue sull J S Donehu TUS 048 
from kin t Rimes suming attachmen W. MeNeil 703,149 
, Speed changing dev White 708, 350 
S prereral gulat f ‘ shafts \ L 
il 7 261 
Speed gula 1 ‘ li I wi TOS, 027 
Spiget and bung remeov mbined I 
i . 708,546 
emeration, far 6 Living : W I All a ++ | 
7) r alkaline . - . . - yo 
nes ieee the s k ling ap re vice, ¢ s k 703,089 
It i« a per s 1 a M Lawn “u 140 | 
ately perfumed st pueumat F. L. Nort 08,078 | 
anc is absolute y harmless Stamey 1 i = bh ono 
Pngineers, and al! thoee engawed in the me: Stave blanks for mks, ma f om 
fea! arte, stenographer et have fourd x r finishing 4. Dunba 702,052 
Staleoff a very Welcome friend Steam engi ( { W y THs ” 
Sold by all stationers, drugyists and other dealers Steel ft ' 1 hea Saniter & Smith 703,500 
A sample, enoush t. ast for severa Stoker and smoot neun sutoma tic K 
sent postpaid for Hc. or, in return W. Ki ( tis 
aridrees of a retail dealer who is Stone noldine " 
ogether with Ihe a full Pal 
in 
soft, clean and white woos oe © . . 
Dw. stick will outlast \Gc, worth Stov attachn oh x 
r other preparation: Stov heating ‘ Rr M 
} Stov launder I Clark 
THE D M. STEWARD MPG. CO., Straw burning furt i 
SOLER MANUFACTURERS | stm t sweeper, I Rh. Hanel 
10T Chambers *., New Vork Clty. Stud setting mact 
Factory Chattanooga, Tenn, | Seen pr ! odin 
Kern 
Surgical dressing pack J 
“aa =—s a | ( A. ¢ 
UIET RUNNING fo’ OBR 
Q |} Syring n le i I Welk 
t ona : Wood 
is only ONE of the advantages to Tablet t 7 Ad 
wugnen by using Tamping bar, T. Millan 
— Tank heater, H. H. Sehenk 
New Process Piniong Panne accents trom the saw palmetto, 
| ducing, 8 (iray TO 
instead of metal pinions. Our cata- Tapping apparatus, beer, P. H. Keefe 708 
logue will tell you others. Write | Telephone set, fleld, L. Schmidt : 708,004 
for it. We also make Metal Gears. | Tent half and ponch« shelter Ww 8. 2 
Faulkner 703,245 
THE WEW PROCESS RAWHIDE CO.. - Syracuse, N. Y. Fhawing freee ground, apparatus for, G . 
~ - Clarke A 
Thill coupling, T. J. Hubbell f 
I rt E wi< TOR Thread cutting appiiane R. A. Hamilton 703,195 | 
| Threshing machine Hatnes 703,061 
Threshing machine eel cutter and feeder, 
Johnson 703,132 


Steam Pumps :: 


























See Bale the 


























Package tle 











«:| Ohe Best Thing on Wheels 


ALL ROADS ARE ALIKE TO 


| Ohe OLDSMOBILE 


RUNS EVERYWHERE 
Nothing to Watch but the Road Ahead. 
illustrates and describes it detail. 


THE PRICE Is RIGHT 
OLDS MOTOR WORKS, DETROIT, MICH. 


Our new red catalog 








e’*Govert Motorette’ | 


A powerful, light <a simple Auto- 
mobile as a moder- 

— oy pric Fully | 
guarante ved inevery 
respect 


Price 8600 | 
| 


B. V. Covert & Co., 
Lockport, N. Y. 


THE 


MOST MODERN 
ELMORE 


AUTO 
AUTOMOBILES. 

Practical, Durable 
Efficient. Easy to 
control at any 
speed. Double cyl 
inder motor 
smooth gliding mo 
tion. 2models, $800- 
$1500. Get further 
F information free 


|] ELMORE MANUFACTURING CO., Clyde, 0., U.S.A. 

















ELECTRIC 








from metals, separating 1 Twynem 70S 
Tot 0 a ee tissell 4 Sull TOS, 226 
Size, 0 inches by 5 inches, weight, 444 pounds. a ~— elzing 5 ( - rrill * — T02 2 
Capacity of Air Pump, i] pounds pressure 00 | Tonys, shelf E. w Toler TH, 165 
tanks or tires “ a, m~ 
Capacity of Water Pump, 3 gallons per min- wer, observe atten, . J ; - _o - 705,146 
ute against 00 pounds boiler pressure anh oak 2 Satrovies mecuanics ommee 
" : artley 
poner $5000 BACH. Trace fastener, C. W. & C. H. Threlkeld 
These mye have been adopted by the | Train order receiving box, I. G. Hoag 
Laspmetlic Co., the Mobile Co.. and other | Trolley, .P. F. King 
tow wanufacturers of steam carriages. =| Troiley contact and sleet and ice cutting de 
OVERMAN AUTORSEES SC S., view, auxiliary, W. H. Oliphant 
7 Bast 42d Street, Ne if scoeeine wey, é be Garrett 
nie wilster, car, ourtney 
Feed Ser Iinstreted PE Truck, car, W. 8S. G. Baker 
ha a - Truck, warehouse, W. A. Knight 
Truss, hernial, Stewart & Wiseman 
M | | L S FOR A LL MATE 7 lA | c Type casting machine squirt preventer, G 
ba Goodson 
x T) MAKE Type setting mac hine, Terrell & Ray 
Type writer, C ulson ** 
Type writing machine, Felbel & Gabrielson 7 


U pax 
Urin 











Vace 
Vehicle, A 


Type writing machine carriage 


jam, C. W. Howe! 
v‘istering machine, 
«© receptacle, BE. 
ination shield, H 
Clark 


Vehicle, noter, P. Poulson "201 
Vehicle steering mechanism, H. P. Maxim 702 2, 
Vehicle top, G Sernodle 7 8 | 
Vehicle wheel, H. H. Se pont ch 
Vehicle wheel, ©. T. Met 708,075 
reneepotes, ete. stowaway ed guard for, 

W. Bilueme! et al.. , 708,228 
Vending apparatus, coin controlled, D 

urn: se eee ees eeseres .. 702,918 
Vending machine, D>. Knowlton *, (908,137, 708,138 
Vending mach trolled mechant 

. Kno fon abe eles © 0 708,207 

Vise, F. I. Webber TTTTTTTILTL TT LL 708,326 


(Cc ‘ontinued on page 15) 


Jaenel 





feed mechan 
i, Jr 
H. c¢ 


Jones. T02,060 to 


K. Mulford 

















MORAN FLEXIBLE JOINT 


for Steam, Air or lAquids. 
Made in all sizes to stand any desired 
pressure 
Moran Flexible Steam Joint Co.. inc'd, 
149 3d East St.. LoOmISVILLE, KY 








GREY IRON CASTINGS 
FOR AUTOMOBILE WORK 


UTICA STEAM ENGINE AND BOILER WORKS 
UTICA, N. ¥. 


TRUSCOTT MARINE 
MOTORS. 


The simplest, 
most powertul, and 
highe 
speed gas ne engines 





le el Ale le le il tl i el le le le i a le a el es 


The MEDART { 
SYSTEM 





a a 






FRED MEDART, 3545 DeKalb St.. St. Louis, Mo. 4| 
oe ae ee ee NT EE | 


Apple Economical Gas Engine Igniters. | Made singin, Goatte, and triple 


cylinder, both two and four 
cycle, ranging from 1 to 40H. P 
Catalog for the asiing. 


Truscott Boat Mig. Co., 


ST. JOSEPH, MICH. 


tat ‘ A " \ 


Mag 
\\ 





he Dayton 


AR BEB 2 to 7 H. P.—$95 to $220 





ROLLER BEARINGS Have more practical features, fewer parts and 
Ger ofl pesncan require less attention in operation than any 
machine in their class 
See March Ist issue of this paper 
c. Le. BARKER, NORWALK, 


CONN. 
A PERFECT BEARING. ae 
DURABLE. GUARANTEED. 


Send for Booklet M7. 


AMERICAN 
BI ARING 


D L HOLDEN 


REAL ESTATE TRUST BLDG PHILA. PA 
COMPANY, 


RE MMETREGEALED ICE MACHINES 


—<——je SELECT A PEN 


ROLLER 


REGEALE 











—_ 3 EN CO 
Suitable for your ci ieatilen trom a sample card of 12 leading num- 
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 


349 Broadway, New York. —~ reat WEE BAR ted 





LAUNCH MOTOR. — THE | 


design in this paper is for a motor of unusual simplicity 1 

of construction, which can easily be bui at by an ama pus 

at smali cost. It is intended for a boat of about 24 fee = . 
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= ° f equipped with the best up-t o-date machinery and tools 


‘ We make ® speciality of model work for inventors. who 


ave the benefit of assistance from our engineering 


‘SMALL STEAM eres vec raeenen nel 
POWER PLANTS 





NEW ENGLAND WATCHES 


have a world-wide reputation 
gained by results as accurate 
time kee pers We make all 
sizes and styles. We sel! only 
complete watches. atalogs 
sent on request. 


etric Lighting, Farm 


MILWAUKEE, WIS, 


BICYCLE MOTORS, $50. | 


notor castings, ¢1( A com 
plete line of small gasol aot 


THE NEW ENGLAND WATCH CO, 














of castings frow 7 & 39 Maiden Lane 131 Wabash Ave., 
bor yy aut r r¢ CDICAgZO. 
pees Y-ewnt stan " hqrue. - 
y 8 siscu. 
og E FFE y " F &. co. Claus Spreckels Building, San Francisco. 
720 Brown Str elphia, Pa 

















” RIVETT LATHE 


No up-to-date manufacturer can 
to do without it. 


GOLD MEDAL 
AT THE PAN-AMERIGAN EXPOSITION. 
t#-Send for Catalog.a4 
Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS., U. S.A. 








PATENT AERIAL 


WIRE ROPE TRAMWAY 


For Transportation of Ore. Coal, Dirt, Timber, etc. 


Perfect a Clip. Absolutely Safe. 
by One Man. Cost of Maintenance Low. 


HERCULES 
WIRE.ROPE 


Unloads Automatically. 
Capacity Largest Obtainable. 


A. TESCHEN & SONS ROPE COMPANY. sai scree se tule "Mo. 
iis Centre Street, New York oy. N. Y. 
Branch Offices, ; 157 E. Lake Street, Ch mtoggo. I 
(% Fremont Street, San halves, Cal. 


Loads Automatically 


CAT UIY minis 


No, 1 Steam t 
Price, #900, 


Chainless 
Automobiles 


Have many exclusive fea- 
tures—Flexible Frame, One 
Hand Control, Bevel Gear 
Drive—WNo Chain, Engine and 
Transmission rannir , 
Large Fuel and W ater 














ous Foot Re 
a Burner w » pilot 
light that doesn’t blow 











Catalogue 
Ready 










Century Motor Vehicle Ge., Syracuse, N. ¥., U. 8. A. 





YouPay Your Money 
Take Your Choice 


It's either 


HARTFORD 


SINGLE TUBE 


°7 DUNLOP 


DOUBLE TUBE TIRE 





The Hartford Tire 


has d all as the speedi- 
st, most reliable, long wearing 
Single Tube Tire 


ever manufactured: the tire for every kind 
of tire-equipped vehicle 











The Dunlop Tire 


by its case of manipulation, and its wonderful 
resiliency, is the universally preferred 


Double Tube Tire 


wherever such tires are used 









The Hartford Solid Tire 
is made with the same uniform quality that charae- 
terizes our other product; our reputation 
will not permit of our making 
any inferior article 
We have in stock and will supply the proper size and groper 
weight tire for every kind of wheel. Let us send you en- 
Eee Ss egeeee meas 


The Marttord mew ete Co. 


Marriora. Con 





The Haynes-Apperson Automobile 


The Most Practical Automobile in the World. 
LONG ISLAND ENDURANCE CONTEST. 
WE WON both years; the only make to do so. 


EVERY TYPE WE MAKE HAS 
WON THE 
BLUE RIBBON. 


Surrey, oh. p., 





rep 8od, 
Phacton, 





et. 200. 
We have poner entered a contest what we have not won. 















our catalogt 
THE HAYNES: APPERSON COMPANY. ‘KOKOMO, ND. 
The de ‘et is Ses Teton ca al fe ot be part rfes le mt iy one 1 season) 


$750 


HY DRO-CARBON. 

20-Mile Speed, 

20 per cent. Grades, 

100-Mile Gasoline Tank. 

800-Mile Water " k 

900 lbs, 6M. P. Actual. 
Write for Catalogu 


| FRIEDMAN AUTOMOBILE CO. 
8 E. Van Buren Street. Chicago, IL 


Tubular Steel Wheels 


AUTOMOBILES 


@ © 


AMERICAN TUBULAR WHEEL CO. 
Dept. C. Pittsburg, Pa. 































